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To  the  Hon.  Geobge  G.  Hoskins, 

President  of  the  Senate  of  the  State  of  New  York : 
Sir  —  I  have  the  honor  herewith  to  transmit  to  the  Legislature  the 
Annual  Report  of  the  Regents  of  the  University  as  Trustees  of  the 
State  Museum  of  Natural  History,  as  required  by  law. 

Very  respectfully  your  obedient  servant, 

H.  R.   PIERSON, 
Chancellor. 
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REPORT. 

To  the  Honorable,  the  Legislature  of  the  State  of  Xeiv  York  : 

The  Eegents  of  the  University,  as  trustees  of  the  State  Museum  of 
Natural  History,  respectfully  submit  their  thirty-fifth  annual  report. 

Owing  to  the  want  of  room  for  the  display  of  additional  specimens, 
the  efforts  of  the  scientific  staff  have  been  given  chiefiy  to  the  prepara- 
tion and  classification  of  the  specimens  already  in  the  ]\Iuseum,  and 
less  than  usual  to  the  collection  of  new  specimens.  Reference  is  here 
made  to  the  report  of  the  Director  for  detailed  information  as  to  the 
current  work  of  the  Museum. 

The  attention  of  the  Legislature  is  again  called  to  the  pressing 
necessity  for  better  and  more  commodious  quarters  for  this  great  State 
collection.  The  present  building  has  become  entirely  inadequate  for 
the  proper  protection  and  display  of  the  collections.  Kot  an  additional 
foot  of  space  can  be  gained  for  the  arrangement  of  new  matter,  and  large 
accumulations  of  valuable  material  are  stored  in  buildings  at  a  dis- 
tance from  the  principal  office  of  the  Museum.  Moreover,  the  present 
building  is  not  fire-proof,  and  the  fruit  of  forty  years  of  labor,  and  of 
much  expenditure  by  the  State,  is  liable  to  be  swept  away  by  fire.  It 
was  hoped  that  temporary  space  might  have  been  obtained  in  some  of 
the  rooms  vacated  in  the  State  Hall  for  some  of  the  more  valuable 
parts  of  the  collections,  and  for  such  parts  of  the  current  work  of  the 
Museum  as  are  now  carried  on  at  great  disadvantage  in  buildings  in- 
conveniently located.  A  resolution  for  this  purpose  was  passed  by 
your  honorable  bodies  at  the  last  session  ;  but  it  has  not  been  possible 
as  yet  for  the  trustees  to  avail  themselves  of  the  relief  which  this  would 
have  afforded. 

By  a  resolution  of  the  Legislature  the  trustees  of  the  Museum  were 
authorized  to  distribute  to  institutions  under  the  care  of  the  Regents 
who  should  apply  for  them,  sets  of  duplicate  specimens,  properly  ar- 
ranged and  labeled.  This  work  has  been  carried  on  during  the  year 
to  as  great  an  extent  as  the  force  of  the  Museum  would  permit.  The 
design  has  been  to  furnisii  to  each  a  collection  of  about  one  hundred 
typical  specimens,  representing  the  most  important  species.  It  has 
also  seemed  desirable  to  furnish  these  collections  only  to  such  institu- 
tions as  give  promise  of  making  a  profitable  use  of  them.  It  has  been 
usual  therefore  to  require  of  the  recipients  that  a  return  of  local 
specimens  collected  by  themselves  be  made  to  the  Museum.  The  fol- 
lowing institutions  have  been  supplied  with  collections  of  the  kind 
indicated,  and  five  additional  sets  have  been  prepared  for  distribution: 

"Warsaw  Union  School,  "Warsaw,  Wyoming  county. 

Schoharie  Academy,  Schoharie,  Schoharie  county. 
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Skiiueateles  Library  Association,  Skaueateles,  Onondaga  county. 
Phelps  Union  and  Classical  School,  Phelps,  Ontario  county. 
Seymour  Smith  Institute,  Pine  Plains,  Dutchess  county. 
Albion  Union  School,  Albion,  Orleans  county. 
Westlield  Union  School,  Westfield,  Chautauqua  county. 
Norwich  Union  School,  Norwich,  Chenango  county. 
Perry  Union  School,  Perry,  Wyoming  county. 
Little  Falls  Union  School,  Little  Falls,  Herkimer  county. 
Baldwinsville  (Free)  Academy,  Baldwinsville,  Onondaga  county. 

The  scientific  staff  of  the  Museum  has  consisted  during  the  year  of 
James  Hall,  LL.  D.,  Director;  Dr.  D.  N.  De  Tarr,  Assistant  in 
charge  of  the  Zoological  Collections ;  Dr.  J.  W.  Hall,  Assistant  in 
charge  of  the  collections  in  Osteology  and  Eock  Sections,  and  John 
Gebhard,  Special  Assistant,  and  exhibitor  of  the  Collections.  Mr. 
Charles  H.  Peck,  the  State  Botanist,  continues  his  valuable  labors  in 
making  collections  especially  in  fungi,  and  his  papers  contributed  to 
the  annual  reports  are  universally  received  by  scientific  men  as 
standard  publications.  In  addition  to  these  regular  assistants,  Mr.  C. 
E.  Beecher  and  Mr.  George  B.  Simpson  have  been  employed  as  occa- 
sion required  in  preparing  and  classifying  specimens. 

Eespectfully  submitted, 

H.  E.  PIEESON, 

Chancellor. 
David  Murray, 

Secretary. 


REPORT  OF  THE  DIRtCTOR. 


To  the  Honorable,  the  Board  of  Tlegents  of  the  University  of  the  State 
of  Neiv  York  .- 

I  beg  leave  to  present  herewith  the  Annual  Eeport  upon  the  State 
Museum  of  Natural  History,  together  with  the  schedule  of  additions 
to  the  collections  and  library,  a  notice  of  the  distribution  of  duplicate 
specimens,  and  several  special  communications. 

I  ani  able  to  report  that  the  collections  are  all  in  good  order  and 
condition.  There  have  been  considerable  additions  to  the  arranged 
portions  of  the  collection,  and  these  are  only  restricted  by  the  want  of 
space  for  their  proper  disposition.  I  have  heretofore  stated  the  neces- 
sity which  still  exists,  of  proper  working  rooms  and  the  difficulty  of 
carrying  on  work  in  separate  buildings,  distant  from  the  Museum 
proper.  In  these  buildings  our  field  collections  in  geology  and  pale- 
ontology have  accumulated  to  the  number  of  several  hundred  thousand 
specimens,  which  can  be  only  imperfectly  provided  for.  Of  these 
large  collections  of  fossils  there  are  at  least  twenty-five  thousand 
specimens  which  will  be  required  in  the  final  arrangement  of  the 
Museum,  whenever  adequate  room  shall  be  provided.  Until  this  pro- 
vision shall  be  made  it  is  scarcely  practicable  to  make  any  final  distri- 
bution of  the  duplicate  specimens,  except  of  the  more  abundant  species. 
Of  these  the  work  of  description  of  species  is  so  far  completed,  that 
with  proper  facilities,  and  some  additional  assistants  competent  for 
the  work,  duplicate  collections  to  a  large  extent  could  be  arranged  and 
distributed  to  the  institutions  of  learning  within  the  State  as  heretofore 
contemplated. 

The  additions  to  the  Museum  collections  during  the  year  1881  will 
be  found  recorded  in  detail  in  the  lists  appended. 

In  the  botanical  department  there  have  been  donated,  from  four- 
teen contributors,  thirty  species.  One  hundred  and  nineteen  species 
have  been  added  by  exchange  from  a  single  contributor.  Sixty-seven 
species  of  fungi,  of  which  forty  are  new,  have  been  collected  by  the 
State  Botanist.  To  the  zoological  collections  there  have  been  added  ten 
specimens  of  vertebrates  representing  the  same  number  of  species. 

Dr.  D.  N.  De  Tarr,  Mr.  C.  E.  Beecher  and  Mr.  George  B.  Simpson 
have  contributed  collections  of  the  Unionida3  and  other  fresh-water 
shells,  of  which  lists  will  be  appended. 

To  the  collections  in  mineralogy,  geology  and  paleontology,  there 


8  Thirty-fifth  Annual  Report  of  the 

have  been  added  bj  donation  and  exchange,  six  hundred  and  twelve 
specimens,  and  bv  "the  purchase  of  special  collections  from  the  Utica 
slate,  three  hundred  and  twenty  specimens. 

To  the  library  there  have  been  added  twenty-two  bound  volumes 
and  forty-four  })ainphlets. 

Current  Work  of  the  Museum. 

In  the  ]!0TANiCAL  department,  the  accompanying  report  of  the 
Botanist,  Mr.  Charles  H.  Peck,  will  give  an  account  of  the  progress  of 
his  work  in  the  study  of  the  fungi.  The  additions  in  this  class  from 
his  own  collecting  are  noted  above. 

A  collection  of  the  fungi  has  been  classified  and  arranged  in  a  large 
case  upon  the  second  floor  of  the  Museum.  The  number  of  species 
amounts  to  sixty-three,  of  which  three  are  of  the  genus  Geaster, 
three  of  BoviSTA,  three  of  Scleroderma,  fifteen  of  Ltcopeedon,  and 
tliirty-seven  of  Polyporus.  In  order  to  exhibit  the  different  forms 
and  varieties  these  are  distributed  in  one  hundred  and  twenty-three 
trays. 

In  the  ZOOLOGICAL  collections,  Dr.  De  Tarr,  the  assistant  in  this 
department,  has  added  a  collection  of  fresh-water  shells  made  in 
the  vicinity  of  Albany.  The  collection  in  ornithology  has  been 
partially  rearranged,  and  a  list  of  the  species  as  known  in  the  modern 
nomenclature  of  this  class  has  been  prepared.  Some  progress  has  been 
made  in  collecting  information  regarding  the  geographical  distribu- 
tion of  the  birds  within  the  limits  of  the  State  of  Isew  York.  Dr.  De 
Tarr  has  also  communicated  a  paper  on  the  species  of  rhizopoda  found 
in  the  vicinity  of  Albany. 

The  collection  of  Unionidfe,  with  sections  of  the  shells  and  illustra- 
tions of  anatomical  structure,  mentioned  in  my  report  of  last  year  as 
being  prepared  by  Mr.  Simpson,  is  now  in  progress  of  arrangement  and 
will  soon  be  placed  on  exhibition  in  cases,  recently  provided  for  this 
and  other  collections,  and  arranged  within  the  area  formerly  used  as 
a  working  room  upon  the  second  floor  of  the  Museum, 

The  collection  of  fresh-water  and  land  shells  prepared  by  Mr.  C.  E. 
Beecher  will  be  placed  on  exhibition  in  the  same  area.* 

The  bones  of  the  whale,  Eorqualis  borealis,  purchased  in  1880, 
were  sent  to  Prof.  11.  A.  "Ward  for  preparation,  and  the  maceration  is 
reported  as  so  far  progressed  that  the  skeleton  will  be  ready  for 
mounting  some  time  during  the  coming  summer. 

In  the  geological  department,  since  the  completion  of  the  de- 
scriptions of  the  Lamellibranchiata,  considerable  progress  has  been 
made  in  the  selection,  arrangement  and  labeling  of  these  fossils,  of 
which  the  Museum  possesses  large  collections.  Great  delay  has  oc- 
curred in  the  publication  of  these  descriptions,  owing  to  the  non- 
printing of  the  three  preceding  Museum  reports.  The  descriptions 
of  these  fossils,  with  some  additional  material,  will  be  again  communi- 
catf'd  with  the  present  report,  and  we  may  expect  their  publication 
during  the  present  year. 

Considerable  progress  has  been  made  in  the  selection,  cleaning  and 

♦The  new  cases  provided  for  this  area,  with  some  others  arranged  upon  the  same,  will  give 
113  nearly  two  hundred  and  fifty  feet  additional  case  room  under  glass. 
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determination  of  the  bryozoans  of  the  Hamilton  Group  by  Mr.  Geo. 
B.  Simpson,  who  has  charge  of  these  collections.* 

The  work  o£  cutting  and  preparing  sections  of  fossils,  and  of  cut- 
ting, polishing  and  shaping  specimens  for  the  Museum  collections, 
has  been  steadily  continued  during  the  year,  with  the  exception  of 
some  interruption  arising  from  the  preparation  for,  and  the  arrange- 
ment of  new  cases  for  the  reception  of  collections  already  mentioned. 
We  have  heretofore  had  no  means  of  placing  on  exhibition  any  of  these 
cuttings  of  fossils  ;  but  in  order  to  give  to  amateurs  and  to  visitors  at 
the  Museum  some  idea  of  the  nature  of  this  work,  a  glass  case  will  be 
placed  in  one  of  the  window  recesses  of  the  Urst  floor,  which  will  give 
room  for  the  exhibition  of  about  sixty  specimens  of  these  translucent 
sections. 

The  Museum  now  possesses  a  much  larger  collection  of  these  sections 
than  any  other  in  the  country,  and  its  value  in  the  study  of  the  minute 
structure  of  these  fossil  organisms  cannot  be  overestimated. 

During  the  past  year  many  boxes  belonging  to  the  Museum  collec- 
tions made  in  former  years  have  been  unpacked,  the  specimens  cleaned, 
ticketed,  classified,  and  incorporated  in  the  general  collections. 
Among  th^se  were  twenty  boxes  of  Chemung  fossils,  collected  by  Mr. 
Sherwood,  in  the  southern  counties  of  Xew  York  and  in  Tioga  county, 
Pennsylvania.  Also  two  barrels  and  several  boxes  of  Xiagara  fossils, 
sponges,  and  other  fossils  from  Hamilton,  Ontario,  in  part  collected 
by  Mr.  Walcott,  in  1878;  and  increased  by  a  valuable  donation,  in-" 
eluding  several  species  of  Dictyoxema  and  other  fossils  from  the  late 
William  Waddell,  Esq.,  of  Hamilton.  The  collection  made  by  Dr.  J. 
W.  Hall  from  the  limestones  of  Lake  Champlain  and  from  the  Tren- 
ton limestone  of  Herkimer  and  Oneida  counties,  amounting  to  fifty- 
six  boxes,  have  also  been  unpacked  and  the  specimens  ticketed  and 
recorded.  A  large  part  of  these,  after  selections  for  the  Museum,  will 
serve  to  render  more  complete  the  series  of  duplicate  collections  from 
the  lower  formations,  of  which  the  Museum  has  heretofore  possessed 
very  little  material.  For  the  present  time  the  collection  has  been  re- 
packed in  boxes  for  want  of  drawers  for  its  systematic  arrangement. 

DlSTRIBUTIOX    OF    DUPLICATE    COLLECTIONS. 

Collections  of  fossils  from  the  duplicates  of  the  Museum  collections 
have  been  furnished  to  the  Skaneateles  Library  Association,  the  War- 
saw Union  School,  and  smaller  collections  sent  to  other  educational 
institutions. 

Ten  collections,  representing  in  each  one  hundred  and  eight  species 
characteristic  of  the  Xew  York  formations,  have  been  prepared  and 
are  ready  for  distribution. 

The  number  of  applications  for  these  collections  is  increasing  with 
each  succcessive  year,  and  it  is  a  part  of  the  plan  of  the  Museum  to 
disseminate  a  knowledge  of  its  labors  through  these  collections,  and 
otherwise  as  widely  as  possible  among  the  educators  of  the  State.  The 
frequent  call  fol-  collections,  and  for  information  from  all  parts  of  the 

*The  descriptions  of  the  birozoans  of  the  Upper  Helderberg  and  Hamilton  Groups,  com- 
municated with  the  report  of'^  1879,  have  not  yet  been  printed,  and  in  order  to  save  the 
priority  of  work  done  on  these  fossils,  I  communicated  an  abstract  of  the  paper  to  the 
Albany  Institute  in  March,  1881. 

[Sen.  Doc.  No.  38.]  -i 
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State,  shows  tlie  increasing  interest  in  the  subjects,  and  the  importance 
of  tliese  small  representative  collections,  and  their  value  in  the  estima- 
tion of  the  teachers  of  science. 

With  the  present  organization  of  the  Museum  staff  this  work  of 
selectino-,  arranging  and  labeling  is  done  under  many  disadvantages 
and  bears  very  heavily  upon  the  Curator  and  assistants. 

Additions  to  the  Arranged  Collections. 

A  collection  of  the  casts  of  bones  of  the  Odontornithes,  presented 
by  Prof.  0.  C.  Marsh  (of  which  a  list  is  appended),  have  been  ar- 
ranged in  a  case  upon  the  second  floor  of  the  Museum. 

'Hie  specimens  donated  by  the  Rev.  W.  H.  Dean,  and  those  pur- 
chased of  Charles  H.  Haskell,  from  the  Utica  State,  have  been  care- 
fully studied  and  a  series  placed  m  the  table  cases  of  the  palgeonto- 
logical  series  upon  the  first  floor  of  the  Museum.  This  series  repre- 
sents the  development  of  Triarthrus  Becki.  A  more  rece;it  pur- 
chase made  from  Mr.  Haskell  will  enable  us  to  complete  the  collec- 
tion in  some  other  groups,  and  notably  in  the  Graptolitidse  and  Mol- 
lusca  —  the  whole  forming  a  very  valuable  and  complete  represen- 
tation of  the  fauna  of  this  epoch. 

Two  remarkable  specimens  of  Endoceras  from  the  Trenton  lime- 
stone from  former  collections  have  been  added  to  the  arranged  collec- 
tions of  the  Museum. 

xVbout  one  hundred  and  fifty  specimens  of  the  fossils  of  the  Black 
,  River  limestone ;  the  gasteropoda  of  the  corniferous  limestone,  and 
some  large  and  fine  specimens  of  Favositers  Helderhergice  have  been 
selected  for  the  arranged  collections  and  packed  in  boxes  properly 
marked,  awaiting  cases  for  their  arrangement  in  the  Museum.  About 
thirty-five  large  slabs  of  the  corniferous  limestone  with  Eridophyllum, 
Heliophyllum,  Zaphrentis,  etc.,  have  been  temporarily  arranged  on 
shelves  in  the  entrance  hall  of  the  Museum. 

The  statements  above  do  not,  however,  by  any  means  express  the 
real  amount  of  work  done  in  the  geological  department,  which  in 
amount  of  interesting  and  valuable  material  for  scientific  study  far 
exceeds  all  the  other  collections  of  the  Museum.  For  its  proper  study, 
disposition  and  arrangement,  more  assistance  is  absolutely  necessary, 
and  if  we  are  required  to  provide  duplicate  collections  for  the  schools 
and  colleges,  it  cannot  be  done  with  the  present  force  of  the  Museum, 
unless  we  relinquish  all  original  investigation. 

\n  conclusion  I  may  say,  that  were  there  appropriate  space  and 
proper  cases  for  the  placing  of  collections  I  am  prepared  to  add  to  the 
paki,'ontological  department  a  much  greater  amount  of  material  than 
has  been  added  to  the  arranged  collections  during  the  past  fifteen  years. 

Museum  Publications. 

As  I  stated  in  the  last  report,  nothing  has  yet  been  done  to  for- 
ward the  publication  of  the  Museum  reports  32,  33  and  34,  which 
now  remain  in  the  hands  of  the  State  printer.  These  reports  with 
their  special  papers  form  the  medium  of  communication  between  the 
Museum  and  the  scientific  public,  and  are  the  only  means  of  present- 
ing to  the  world  evidence  of  work  done  in  the  several  departments  of 
science.     Already  we  have  discovered  that,  of  the  new  species  of  fungi, 
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descriptions  of  -which  were  presented  with  the  thirty- third  report  at  the 
close  of  1879,  several  have,  in  the  meantime,  been  elsewhere  described, 
and  the  same  is  true  of  some  of  those  communicated  with  the  thirty- 
fourth  report. 

In  the  thirty-third  report  the  Curator  communicated  descriptions  of 
numerous  species  of  fossil  Bryozoans  of  the  Upper  Helderberg  and 
Hamilton  Groups.  The  delay  in  publication  threatened  to  deprive  the 
Museum  of  the  credit  of  prior  publication,  and  an  abstract  of  the  paper 
has  been  published  in  the  Transactions  of  the  Albany  Institute. 

We  have  now,  however,  every  reason  to  believe  that  ihe  present 
report  will  have  speedy  publication,  and  that  we  may  be  able  to  remedy 
in  some  degree  the  unfortunate  delay  in  the  publication  of  previous 
reports  of  the  Museum. 

Respectfully,  your  obedient  servant, 

JAMES  HALL, 
Curator  of  the  State  Museum  of  Natural  History. 

December,  1881. 


ADDITIONS  TO  THE  STATE  MUSEUM  DURING 
THE  YEAR  1881. 


APPENDIX  A. 


I.    BOTAXICAL. 


Eeceived  from  Mrs.  S..M.  Rust,  Syracuse,  N.  Y.,  specimens  of  three 

species  of  flowering  plants. 
From  Mary  E.    Banning,  Baltimore,  Md.,  a  specimen  of  Pacliymu 

Cocos,  Fr. 
From  Lizzie  G.  Barnett,    Cannonsbnrg,  Pennsylvania,  specimens  of 

Secotium  Warnei,  Pk. 
From   Eloise    Butler,    Minneapolis,    Minn,,   specimens   of    Secotium 

Warnei,  Pk. 
From  W.  E.  Gerard,  New  York   city,  N.  Y.,  specimens  of  ^cidium 

Rushyi,  Ger.,  and  Polyporus  arcularius,  Fr. 
From  J.  B,  Ellis,  Newfield,  N.  J.,  specimens  of  five  species  of  fungi. 
From  C.  J.  Sprague,  Boston,  Mass.,  specimens  oi  Lecidea  vescicularis, 

Hoffm.,  and  Biatora  gJohifera,  Ach. 
From  S.  H.  Wright,  M.  D.,  Penn  Yan,  N.  Y.,  specimens  of  six  species 

of  European  fungi. 
From  E.  C.  Howe,  M.  D.,  Yonkers,  N.  Y.,  specimens  of  two  grasses 

and  one  sedge,  one  of  the  former  being  new  to  the  herbarium. 
From  M.  F.  Merchant,  M.  D.,  Moravia,  N.  Y.,  specimens  of  Mitcliella 

repens,  L.,  with  white  berries. 
From  H.  W.   Barnum,  Valley  Falls,  N.  Y.,  a  specimen  of  Trillium 

grandiflorum,  Salisb. 
From  Prof.  C.  E.  Bessev,  Ames,  Iowa,  specimens  of  Secotium  Warjiei, 

Pk. 
From  C.  TV.  Irish,  Iowa  City,  Iowa,  specimens  of  Polyporus  fraxino- 

pliilus,  Pk.,  and  Trarnetes  Peckii,  Kalchb. 
From  I.  Cowles,  Flushing,  N.  Y.,  a  specimen  of  Opuntia  Eafinesquii, 

Engelm. 
From  J.  L.  Bennett,  Providence,  R.  I.,  specimens  of  one  hundred  and 

nineteen  species  of  Carex.     These  were  contributed  in  pursuance 

of  an  exchange  commenced  with  the  late   Mr.  8.  T.  Olney. 
By  collection  of  the  Botanist  sixty-seven   species  of  fungi,  of  which 

forty  are  regarded  as  new  species. 
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11.  Zoological. 

Alcoholic  specimeu  of  the  Blind  Proteus  {Proteus  anguinis).    From 

Mrs.  H.  Townsend,  Albany. 
Rattles  of  Colorado  rattlesnake  {Crotalophorus).     From  Rev.  H.    Q. 

Stanley,  Albany. 
One  specimen  of  Shore  crab  (Sesarma  cinerea),  S.  W.  shore  of  Staten 

Island.     From  Wm.  T.  Davis,  Staten  Island,  N.  Y. 
Jaws  and   Tail   of  Whip  Ray,  East  coast,  Florida.     From  Douglass 

Corning,  Troy,  N.  Y. 
Very  large  hen's  egg  containing  a  smaller  perfect  egg.     From  David 

Westfall,  West  Sand  Lake,  N.  Y. 
One  great  blue  heron  (Ardea  herodias,  L.)  From  L.  Schenck,  Albany. 
One  very  large  Canada  porcupine  (Erethizon  dorsatus,  L.),  taken  two 

miles  south  of  Albany.     From  W.  F.  Bennett,  Albany. 

Bp  Ptirchase, 
One  American  bittern  (Botaurus  lentiginosus,  Mont.) 

By  Collection. 

One  Lora  rail  (Porzana  Carolina,  L.). 

A  series  of  the  following  fresh-water  shells  has  been   collected  in 
the  immediate  vicinity  of  Albany  by  Dr.  De  Tarr. 

UnionidcB. 

Unio  complanatus,  Sol.  Margaritana  rugosa,  Barnes. 

"     cariosus,  Say.  •'  undulata.  Say. 

'•     ochraceus,  Say.  Anodonta  fluviatilis.  Dill. 

"     radiatus.  Lam.  "        implicata,  Say. 

"     nasutus.  Say.  "         Lewisii,  Lea. 

"     Tappanianus,  Lea.  "        subcylindracea.  Lea. 

"    pressus.  Lea.  "        undulata,  Say. 

Margaritana  marginata.  Say. 

CorMculadcB. 

Sphoerium  simile.  Say.  Pisidium  virginicum,  Bourg. 
"         striatinum,  Lam.  "        sp.  undt. 

"        rliomboideum.  Say.  '•'         "   undt. 

"        transversum,  Say. 

8trepomatidcB. 

Goniobasis  livescens,  Menke.  Goniobasis  virginicum,  Gm. 

Rissoid(B. 

A  large  amount  of  material  in  various  genera  of  this  family  was  col- 
lected but  is  not  yet  classified. 

ViviparidoB. 
Melantho  Integra   De  Kay.  Lioplax  subcarinata.  Say. 

•        rufus,  Hald.  Bythinia  tentaculata,  L. 
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ValvatidcB. 


Valvata  tricarinata,  Say. 


LimncBicUB. 


Limnaja  elodes,  Say.  Planoi-bis  parvus,  Say. 

•'       catascopium,  Say.  Segnientina  armigera,  Say. 

Physa  ancillaria,  Say.  Ancylus  tardus,  Say. 

"     heterostropha,  Say.  "       parallelus,  Hald. 

Planorbis  trivolvis,  Say.  _  "      sp.  iudt. 

"        bicarinatus,  Say.  '  "  '' 

"        exacutus,  Say. 

III.  Geological  and  Paleontological. 

By  Donatio7i. 

Crinoid  remains,  Fish  Creek,  Oneida  county,  N.  Y.     From  Rev.  P.  J. 

Loveland,  Taburg,  N.  Y. 
Nodule  of  Iron  Pyrites.     From  Patrick  Griffin,  N.  Bennington,  Vt. 
Bitumen  (calciferous  group),  Saratoga  Springs.     From  J.  B.  Butler, 

Saratoga  Springs,  N.  Y. 
Crystalized    Hasmatite,    Hoosic   Falls,  N.  Y.     From  W.  S.  Snyder, 

Hoosic  Falls,  X.  Y. 
Granite  with  dendritic  markings,  Atlanta,    Ga.     From    Thos.   Moore, 

Boltonville,  Ga. 
Fossils  from  the  Utica  State  and  Hudson  River  groups  as  follows  : 
Eighteen  specimens  of  Triarthrus  Becki  ;  one  specimen  of  Orthoceras 

coralliferum  ;  seven  specimens  of  Bracliiopoda  ;  eleven  specimens 

of  GraptolitidcB ;  three  specimens  of   Cyathophycus  retiailatus; 

one  specimen   of  Modiolopsis ;     one   specimen    of   Strophomena 

alter nata.     From  Rev.  W.  H.  Dean,  Mechanicville,  N.  Y. 
Specimen  of  Hamilton  Group  shale,  arenaceous,  from  Madison  county, 

containing  Bliynconella  congregata,  Hall.   From  D.  T.  Bleekman, 

940  Broadway,  Albany. 
Specimens  arranged  in  the  table  cases  of  the  Utica  State  showing  the 
development  of  Triarthrus  Becki,  Green.,  selected  from  the  collections 
donated  by  Rev.  W.  H.  Dean,   of  Mechanicville,  N.  Y.,  and  purchased 
from  Charles  H.  Haskell,  Holland  Patent,  Oneida  county,  N.  Y. 

Triarthrus  Becki,  Green. 

Series. 

Egg  ? 1   specimen. 

Specimens  with  two  thoracic  segments 3  '* 

"             "     three       "            "          5  " 

"             "     four         "             "         4  " 

I"  ''five  "  "         0 

«             ''six            "             "         4  " 

"             "     seven       "             "          4  " 
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Specimens  with  ei.^lit  thoracic  segments. .  ■ 3  specimens. 

'^     nine        "  "           • 4 

"ten           "  "           0 

"     eleven     *•  "         4        " 

'-■     twelve     "  "         3 

*'     thirteen  "  "          1 

''            "     fourteen"  "         1         " 

*<            "     fifteen     "  "         ^         " 

Three  slabs  with   numerous  examples  of  young  in  different  stages    of 

development. 
One  specimen  preserving  the  hijpostoma,  attached  to  the  glabella. 
One  specimen  with  Diticophycus  typicalis,  Walcott. 
One  specimen  Calymene  callicephala,  Spraker's  Basin,  N.  Y. 

Additions  to  Historical  Department. 

One  Confederate  Lance  (captured  at  Richmond,  Va.,  1865),  with 
photograph  of  different  styles  of  same.  Presented  by  Captain 
William  McK.  Heath,  712  Market  street,  Philadelphia,  Pa. 

Additions  to  the  Library  of  the  State  Museum  during  the 

Year  1881. 

By  Donation. 

Tavole  wer  una  '' Anatonia  delle  Pianfce  Aquatiche,"  di  F.  Parlatore, 
Firenze,  1881.     Roy.  8vo.     Paper. 

II.  Primo  anno  della  clinica  Ostetrica  diretta  dal  Prof.  C.  V.  Ballochi, 
nella  nuova  maternita  di  Firenze.  Rendiconto  dell  Dott,  E. 
Grassi,  Firenze,  1880.     Roy.  8  vo.     Paper. 

Dell  Processo  Morbosa  dell  Colera  Asiatico  memoria  dell  Dott.  F. 
Pacini,  Firenze,  1880.  Roy.  8vo.  Paper.  From  the  Royal  In- 
stitute of  Florence. 

Archives  du  Musee  Teyler,  Vol.  IV,  Fasc,  2,  3,  4  ;  Vol.  V,  pt.  I ; 
Serie  II,  pt.  1.  Paris,  1878-'81.  Roy.  8vo.  Paper.  From  the 
Museum. 

The  Journal  of  the  Cincinnati  Soc.  Nat.  Hist.,  Vol.  IV.  Cincinnati, 
1881.     From  the  Society,  in  exchange. 

Annual  report  and  statistics  of  the  Meteorology  of  the  city  of  Oakland, 
Cal.,  for  the  year  1879.  By  J.  B.  Trembly,  M.  D.  Same  for 
1880.     Oaivland,  1880-'81.     8vo.     Pampli.     From  the  author. 

List  of  the  Orthoptera  collected  by  Dr.  A.  S.  Packard,  Jr.,  in  the 
Western  U.  S.  in  the  summer  of  1877.  By  S.  H.  Scudder.  (Ex- 
tracted from  Second  Rept.  U.  S.  Entomological  Commission.) 
Washington,  1880.     8vo.     Pampli. 

The  Tertiary  Lake  Basin  of  Florissant,  Colorado.  By  S.  H.  Scudder, 
(Extracted  from  Vol.  VI,  pt.  2.  Bull.  U.  S.  Geog.  and  Geol.  Sur. 
Ter.)     Washington,  1881.     8vo.     Pampli.     From  the  author. 

Bulletin  of  the  American  Geographical  Society.  1879,  No.  6.  1880, 
Nos.  1,  2,  3,  4,  5,  6.  New  York,  1880-'81.  Svo.  Pamphs.  From 
the  Society. 

Journal  of  the  Royal  Geological  Soc.  of  Ireland.  Vol.  XV,  pt.  III. 
Dublin,  1880.     8vo.     Pampli.     From  the  Societv. 
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Proceedings  of  the  Literarv  and  Philosophical  Society  of  Liverpool. 

Vols.  XXXIII,  XXXIV.    Liverpool,  1879-'80.   8vo.   Cloth.  From 

the  Society. 
Bulletin  de  la  Societe  Imperiale  des  Naturalistes  de  Moscow.     1879, 

Nos.  2,  3,  4;  1880,  Nos.  1,  2,  3.     Moscow,  1880-81.    8vo.    Pcqyer. 

From  the  Society. 
Science  Observer.     Vol.  Ill,  Nos.  G,  7,  8,  9,  10.     Boston,  1881.     8vo. 

Pamph.     From  the  Boston  Scientific  Society. 
Smithsonian  Contributions  to  Knowledge.     Vol.  XXIII.     4to.    Cloth. 

Washington,  188L 
Smithsonian  Miscellaneous  Collections.  Vols.  XVIII,  XIX.  XX,  XXI, 

8vo.     Paper.     Washington.     From  the  Smithsonian  Institution. 
Bureau  of  Education : 

Circulars  of  Information,  1880.  Nos.  G,  7.  Svo.     Pampli. 

1881,      "     1, 

Library  Aids,  four  copies.     Svo.     Pampli. 

Comparative   Statistics   of  Elementary   Education.     4to.     Table. 

Report  of  the    Commissioner  of   Education   for  the  year  1878. 
Washington,  1880.  .  8vo.     Cloth.     From  the  Bureau. 
Bull.  U.   S.  Geological  and  Geographical  Survey  of  the  Territories. 

Vol.  V,  No.  4;  Vol.  VI,  No.  1.     Washington,  188L  Svo.   Paper. 

From  the  Department  of  the  Interior. 
Reports   upon  the  condition  of  Crops,  Nos.   37,  38.     Svo.     Pamph. 

Report  of  the  Commissioners  of  Agriculture,  1879.    Washington, 

1880.     Cloth,    Svo.     Contagious  Diseases  of  Domestic  Animals 

(special  report  34).   Washington,  1880-81.   Svo.  Cloth.     From  the 

Department  of  Agriculture. 
Sitzungsberichte    der    Naturwissenschaftlichen   Geselleschaft,  Isis  in 

Dresden.     Jahrang,  1880.     Januar  bis  Juli,  und  Juli  bis  Decem- 
ber.    Dresdeti,  1881.     Svo.  Pamph.     From  the  Society. 
Anales  des  Museo  JS'acioual  de  Mexico.     Tomo,  11.     Ent.  4\    Mexico, 

1880.     Roy.  Svo.    Pamph. 
Second  Geological  Survey  of  Pennsylvania.  Harrisburg.  10  vols.  Cloth. 

A  2,  H  5,  Armstrong  county  ;  H  6,  Jefferson  county  ;  G  4, Clinton 

county  ;  G  5,  Susquehanna  and  Wayne  counties;  III,  Oil  region; 

M  3,  Chemical   Analysis ;  P,  Coal  Flora   (text),  2  vols,  in  one ; 

Q  4,  Erie  and  Crawford   counties;  R,  McKean  county;  T,  Blair 

county.     From  the  Commissioners. 
Second  Annual  Report  of  the   Bureau   of  Statistics  and  Geology  of 

Indiana,  1880.     Indianapolis,  1881.     Svo.  Clotli.   From  J.  Collett, 

Chief  Geologist. 
Official   Gazette  of  the  U.  S.  Patent  Office,  Vol.  XIX,  Nos.  1,  2,  3,  4. 

Washington,  1881.     From  the  Patent  Office. 
Geologisk  Ofversigtt  Karta  ofver  Skane  nud  atfolyande  texte.    af.  N. 

P.     Angelin.     Lund,    1877.      Svo,    Paper.     From     L'Acad6mie 

Roy.  Sued,  des  Sci.  de  Stockholm. 
Annual  Reports  of  the  City  Auditor  of  Boston.   2  vols.  1879-1880,  and 

1880-1881.     Boston.     Svo.    Morocco.     From  Alfred   'J\    Turner. 
U.  S.  Geological  and  Geographical  Survey  of  the  Territories.     F.   V. 

Hayden  in  charge.     Vol.  XIL     Fresh-water  Rhizopods  of  North 

America.     Leidy.     Washington,  1879.     Cloth.  4to. 

rSen.  Doc.  No.  38.]  3 
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Geology  of  the  High   Plateaus  of  Utah   (with  folio  atlas).     U.  S.  G. 

(f.  Survey  R.  M.  R.    J.  W.  Powell  in  charge.    By  C.  E.  Button, 

Capt.  ordnance,  U.  S.  A.     Washington,  1880.   Cloth.  4to.    From 

the  Department  of  the  Interior. 
Sitzungsberichte  und  Abhandlungen,  etc.  Isis  in  Dresden.   Jahrgang, 

1881,  Jan.  bis  June.     Dresden,  1881.     8vo.  Pamph.    From  the 

Society. 
Molluscorum   Systema  et    Catalogus.     Dresden,    1869.  8vo.     Paper. 

From 
Bulletin  de  I'institute   National  Grenevois.     Tome  XXIII,     Geneve, 

1880.  8vo.  Paper.     From  the  Institute. 

Anales  del  Museo  Nacional  de  Mexico.     Tome  II,  Ent.  5\     Mexico, 

1881.  4to.  Paper. 

Bulletin  de  la  Soc.  Imp.  Nat.  de  Moscow.  1880,  No.  IV,  and  1881,  No. 

I.     8vo.     From  the  Society. 
De  la  Nomenclature  des  etres  Organises.     Paris,  1881.    8vo.    Pamph. 

From  the  Geological  Society  of  France. 

By  Purchase. 

American  Journal  of  Science  and  Art,  III,  Vol.  XXI.     New  Haven, 

1881.     8vo. 
The  Albanv  Directory.     Albany,  1881.     8vo.  Papter. 
The  National  Atlas.     Philadelphia,  1881.     Folio.     Cloth. 
The  American  Naturalist,  Vol.  XV.     Philadelphia,  1881.     8vo. 
Encyclopedia  Brittanica,  Vol.  XII,  9th  Ed. 
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DISTRIBUTION  OF  DUPLICATE  FOSSILS  AND  MINEEALS. 


Current  Work  of  the  Museum. 

APPENDIX  A. 

Distrihutio7i  of  Duplicate  Fossils  and  Mi7ierals  to  colleges  and  some 
other  institutions  by  special  acts  of  the  Legislature  ;  and  to  the  Nor- 
mal schools  by  concurrent  resolutions  of  the  Ninety-eighth  Session 
(Laws  of  1875,  page  821);  and  to  academies  and  schools  by  direction 
of  the  Board  of  Eegents  of  the  University. 

The  collections,  numbered  in  consecutive  order,  were  distributed  as 
follows : 

1.  To  the  International  Geological  Congress  at  Paris  in  1878,  au- 
thorized by  the  Board  of  Regents. 

2.  Rensselaer  Polytechnic  Institute,  Troy.     Jan.  25,  1876. 

No.  of 
Specimens. 

Number  of  species  of  fossils,  including  repetitions,  196 584 

Number  of  species  of  mineral,  including  varieties,  105 157 


Total  number  of  specimens  of  fossils  and  minerals. ......       741 


3.  Cornell   University,  Ithaca.     Nov.  3,  1879  ;  Feb.  19,  1876. 

Number  of  species  of  fossils,  including  repetitions,  189 548 

^Number  of  species  of  minerals,  including  varieties,  104 149 

Total  number  of  specimens  of  fossils  aud  minerals G97 
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4.  Lon,  Island  Historical  Society.  Br o^^^^^^  Nov.  16,  1875 

Feb.  2b,  lo7b. 

No  of 
specimens. 

Number  of  species  of  fossils,  including  repetitions  202^ 544 

Number  of  species  of  minerals,  including  varieties,  102 ^46 

690 

In  addition  to  the  above,  there  were  sent  to  the  Long  Island        ^^ 

Historical  Society,  33  specimens 

723  |X 

Total =_=  |y 

5.  American  Museum  of  Natural  History,  New  York.  April, 

1876. 

Number  of  species  of  fossils,  iucluding  repetitions,  178 520  J 

Number  of  species  of  minerals,  including  varieties,  89 144  j 

Total  number  of  specimens  of  fossils  and  minerals ^^^ 

6.  Syracuse  University,  Syracuse.  Nov.  23, 1874;  Feb.  19, 1876. 

Number  of  species  of  fossils,  including  repetitions,  150 434 

Number  of  species  of  minerals,  including  varieties,  96 i^ 

Total  number  of  specimens  of  fossils  and  minerals ^^"J 

In  addition  to  the  above,  Mr.  Hall  sent  from  his  own  private  collec- 
tion, to  the  Syracuse  University,  a  series  of  ^1^'^racteristic  specimens  of 
rocks  and  iroii  ores  from  the  Laurentian  system  of  New  York,  consist- 
in<^  of  seventy-seven  (77)  specimens  [all  of  which  were  numbered  aud 
marked  by  a  special  green  ticket],  making  the  total  ^^^^^^^;p=  ^^J^^^^^ 

7.  State  Normal  and  Training  School,  Oswego,  Nov.  23,  1874; 
Feb.  19,  1876. 

Number  of  species  of  fossils,  including  repetitions,  145 425 

Number  of  species  of  minerals,  including  varieties,  104 ^^^ 


Total  number  of  specimens  of  fossils  and  minerals ^^^ 

8.   State  Normal  School,  at  Albany.  Dec.  6, 1875;  Feb.  19, 1876. 

Number  of  species  of  fossils,  including  repetitions,  136 416 

Numl)er  of  species  of  minerals,  including  varieties,  100 ___^ 

Total  number  of  specimens  of  fossils  and  minerals ^^^ 
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''9.  State  Normal  and  Trainiwj  School,  at  Buffalo.  Jan.  25, 1876. 

No.  of 
specimens 

Number  of  species  of  fossils,  including  repetitions,  136 392 

Number  of  species  of  minerals,  including  varieties,  97 143 

Total  number  of  specimens  of  fossils  and  minerals 535 

10.  State  Normal  and  Training  School,  at  Geneseo.     March  27, 

1876. 

Number  of  species  of  fossils,  including  repetitions,  127 372 

Number  of  species  of  minerals,  including  varieties,  92 137 

Total  number  of  specimens  of  fossils  and  minerals 509 

11.  State  Normal  and  Training  School,  at  Fredoyiia.     May  6 

1876. 

Number  of  species  of  fossils,  including  repetitions,  124 374 

Number  of  species  of  minerals,  including  varieties,  90 137 

Total  number  of  specimens  of  fossils  and  minerals 511 

12.  Alfred  University,  at  Alfred.     Jan.  8,  1877. 

Number  of  species  of  fossils,  including  repetitions,  120 368 

Number  of  species  of  minerals,  including  varieties,  90  ..*.".!.'! !  138 

Total  number  of  specimens  of  fossils  and  mmerals 506 

Professor  Boland  D.  Irving,  University  of  Wisconsin,  in  return 
for  some  portions  (tooth  and  part  of  tusk)  of  the  Cohoes 
Mastodon. 

Number  of  species  of  fossils,  30 gg 

13.  State  Normal  and  Training  School  at  Cortland.  Oct.  28, 1878. 

Number  of  species  of  fossils,  including  repetitions,  120 365 

Number  of  species  of  minerals,  including  varieties,  88 \  142 

Total  number  of  specimens  of  fossils  and  minerals 507 

14.  Reserved  for  State  Normal  School,  Brockport. 

Number  of  species  of  fossils,  including  repetitious 355 

Number  of  species  of  minerals,  including  varieties ....  140 

Total  number  of  specimens  of  fossils  and  minerals 495 
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15.  Reserved  for  State  Normal  School,  Potsdam. 

No.  of 
Bpecimens. 

Number  of  species  of  fossils,  including  repetitions  349 

Number  of  species  of  minerals,  including  varieties 140 

Total  number  of  specimens  of  fossils  and  minerals 489 

IG.  Reserved  for 

Number  of  species  of  fossils,  including  repetitions 331 

Number  of  species  of  minerals,  including  varieties 156 

Total  number  of  specimens  of  fossils  and  minerals 487 

17.  Albion  Academy  and  Unmi  School,  Albion,  N.  Y.    Dec.  6, 

1880. 

Number  of  species  of  fossils,  including  repetitions 391 

Number  of  species  of  minerals,  including  varieties 154 

Total  number  of  specimens  of  fossils  and  minerals 545 

18.  Westfield  Academy,   West-field,  Chautauqua  county,  N.  Y. 

Nov.  1880. 

Number  of  species  of  fossils,  including  repetitions  315 

Number  of  species  of  minerals,  including  varieties  136 

Total  number  of  specimens  of  fossils  and  minerals 451 

19.  Norwich  Academy,  Norwich,  Chenango  county,  N.  Y.   Dec. 

G,  1880. 

Number  of  species  of  fossils,  including  repetitions 365 

Number  of  species  of  minerals,  including  varieties 138 

Total  number  of  specimens  of  fossils  and  minerals 503 

20.  Schoharie  Academy,  Schoharie  C.  H.,  N.  Y.     Nov.  1880. 

Number  of  species  of  fossils,.including  repetitions 362 

Number  of  species  of  minerals,  including  varieties 132 

Total  number  of  specimens  of  fossils  and  minerals 494 
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11. 

STATEilENT   OF  THE  DiSTRIBUTIOK  OF  FOSSILS  A'SD  MINERALS   FROM 

THE  State  Museum  of  Xatural  History  axd  from  the  Pri- 
vate Collection  of  James  Hall,  from  1866  to  1873. 

Specimens  of  Fossils  sent  to  different  institutions  of  science  or  learn- 
ing, within  the  State  of  Xew  York,  from  1866  to  1880,  by  assent  or 
direction  of  the  Secretary  of  the  Board  of  Regents,  or  on  application 
from  some  member  of  the  Committee  on  the  State  Museum. 

1866.  Buffalo  Xatiiral  History  Society,  through  Hon.  George  W. 

Clinton. 

*Niagara  Group,  (Waldrou) 18  species. 

*Tertiary,  Alabama 41       *' 

59       " 


The  number  of  examples  not  noted,  but  there  were  at  least  an  aver- 
age of  three  to  each  species,  or  177  specimens. 

1868.  A  collection  furnished  to  Dr.  S.  B.   Wool  worth,  for  donation  to 
some  academy,  name  not  recorded,  December,  1868. 

*Niagara  group  (N".  Y.  and  Ind.) 13  species.  32  specimens. 

♦Medina  sandstone  (N.  Y.) 3       "  3 

*  Lower  Helderberg  (N.  Y.) 16       "  35  + 

Oriskany  (N .  Y.) 1       "  2 

Upper  Helderberg  (N.  Y.) 8       '*  14 

Hamilton  group  (N".  Y.). 29       "  57 

70       "  143 


1869.    Tlie  Wood  Library  of  Canandaigua. 

*Potsdam  sandstone 4  species. 

*Hudson  river  group  (Ohio) 13 

♦Niagara  (X.  Y.  and  Ind.) 18 

*Lower  Helderberg  (N.  Y. ) 15 

Upper  Helderberg  (N.  Y. ) 5 

Hamilton  group  (N.  Y. ) 33 

88 
Number  of  specimens  not  recorded. 

*  Those  marked  with  an  asterisk  were  from  Mr.  Hall's  private  collection. 
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1869,  November.     Jamestown  Academy. 


♦Lower  Silurian  (various  formations). .  21  species. 

♦Niagara  (Waldron,  Ind.) 19 

♦Lower  Helderberg  (N.  Y.) 13 

Hamilton  group  (N.  Y.) 23 

Chemung 8 

♦Tertiary — Alabama 18 

Miscellaneous 7 


109 


41  specimens 

40 

25  + 

84 

13 

39 

7 

199 


IIL 

Memorandum.  Specimens  sent  to  Institutions  and  Individ- 
uals IN  Exchange,  and  for  assistance  in  making  collections 
FOR  the  State  Museum. 

Specimens  sent  to  the  Essex  Institute  of  Salem,  Mass.  In  exchange 
for  recent  corals  for  the  State  Museum  of  Natural  History,  1867  : 

♦Niagara  group   (Waldron) 24  species. 

Corniferous(N.  Y.) 7      " 

Hamilton  (N.  Y.) 51      " 

Chemung  (Iowa) 10      " 

Chemung  (N.  Y.) 9      " 

101      *•' 

Number  of  specimens  about  300. 

Specimens  sent  to  the  Derhy  Free  Museum  at  Liverpool,  Eng.,  in 
return  for  objects  of  Natural  History,  and  in  consideration  of  civili- 
ties extended  by  Capt.  Sir  James  Anderson  in  the  transmission  of 
books,  etc.,  1867  : 

♦Potsdam  sandstone 2  species. 

♦Trenton  limestone 12  " 

*Hudson  river  group 13  '•' 

♦Medina  sandstone 5  " 

♦Clinton 3  « 

♦Niagara  (N.  Y.  and  Ind.) 19  '•' 

♦Lower  Helderberg 28  " 

Oriskany 3  « 

Upper  Helderberg 4  " 

Hamilton 29  ''' 

♦Carboniferous 12  " 

♦Tertiary  (Alabama) 33  " 


164 


Number  of  specimens  450  to  500. 


♦Those  marked  with  an  asterisk  were  from  Mr.  Hall's  private  collection. 
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Specimens  sent  to  Prof.  S.  G.  Williams  of  Ithaca,  X.  Y.,  in  return 
for  assistance  and  civilities  shown  to  collectors  of  fossils  for  the  State 
Museum,  1866  :  ' 

*Lower  Silurian 8  species. 

*N"iagara  (N.  Y.  and  Ind.) 22 

*Lower  Helderberg 26  " 

Oriskany 5 

Upper  Helderberg 4  *' 

Hamilton 25  " 

*Carboniferous 11  " 

*Tertiary 27  •' 

128       " 


Number  of  specimens  about  350. 

Specimens  sent  to  Prof.  J.  D.  Steele  of  Elmira,  K".  Y.,  in  return  for 
assistance  and  civilities  shown  to  collectors  for  the  State  Museum, 
November  21,  18G6 : 

*Lower  Silurian 7  species. 

*Xiagara 19       " 

*Lower  Helderberg 18       " 

Oriskany     3       " 

Upper  Helderberg 2       '* 

Hamilton 23       '*' 

72       " 


Number  of  specimens  about  200. 

1870.  Mrs.  Willard,  Female  Seminary,  Troy. 

*Lower  Silurian  (various  formations) 8  species.  13  specimens. 

*Niagara(N.  Y.  andlnd.) 26  '*  50 

*Lower  Helderberg  (N.  Y.) 14  "  20  + 

Oriskany  sandstone  (N.  Y.) 3  *'  3 

Schoharie  grit  (N.  Y.) 3  "  3 

Hamilton  group  (N.  Y.) 33  "  51 

*Chemung  group  (N.  Y.  and  the  West) 15  "  19 

102      "       159+      " 


♦Those  marked  with  an  asterisk  were  from  Mr.  Hall's  private  collection. 

[Sen.  Doc.  No.  38.]  4 
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ISrO,  April    Hon.  Mr.  Allahen  of  Delmuare   Co.,  N.  Y.     For  Mar- 
garetsville,  Academy. 

♦Lower  Silurian  (various  formations) 19  species.  27  specimens. 

♦Niagara  group  (X.  Y.  and  lud.) 23 

*Lo\ver  Helderberg  (N.  Y. ) 

Oriskany  sandstone  (^.'.  Y.)   

Schoharie  grit  (N.  Y.) 6 

Hamilton  group  (N.  Y.) 29 

Chemung  group  (N.  Y. ) 6 

I  101 


14 
4 


51 
82 

4 

7 

44 

8 


173 


1870,  Decertiher.  Dr.  F.  B.  Hough  for  Loiuville  Academy,  LoiovilU,N.  Y. 

♦Niagara  group  (Waldron) 20  species. 

♦Lower  Helderberg 21       " 

Oriskany  sandstone 2       '* 

Schoharie  grit 4       " 

Marcellus  shale 4       " 

Hamilton  group 51       '' 

Portage  group 1       " 

Chemung  group 11       " 

Upper  Helderberg  lime 5       '' 

♦Eocene  Tertiary,  Alabama 24       *' 


48  specimens 

67 

3 

( 

5         ' 

( 

4 

( 

84 

1 

( 

17 

( 

17 

( 

48 

u 

143 


294 


]  871,  June.     Fairfield  Academy. 

Oriskany  sandstone 3  species. 

Upper  Helderberg 2  ^  " 

Marcellus  shale 2  " 

Hamilton  group 38  " 

Tully  limestone 2  " 

Portage  group 1  " 

Chemung  group 12  " 

60       " 


4 

specimens. 

2 

2 

62 

4 

1 

18 

93 


1872,  June.  Prof.  D.  S.  Martin  for  Rutger' s  Female  College,  N.Y.  City. 

Oriskany  sandstone 1  species.     2  specimens. 

Hamilton  group 30       "         50         " 

Chemung  group 8       "        17         " 

39       "         69         " 


^  Those  marked  with  an  asterisk  were  from  Mr.  Hall's  private  collection. 
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1873,  September.    Prof.  Samuel  J.  Love,  Jamestoiun  Academy,  James- 
town y  N.  Y. 

♦Niagara  group  (Waldron) 11  species.  26  specimens, 

♦Lower  Helderberg 8       "  29         " 

Hamilton  group 11       "  15         " 

Chemung  group „ 4       ''  9         " 

♦Carboniferous 1       "  2         '• 

35       "        81 


1880,  July.  Albert  W.  Morelwuse,  Principal  of  High  School,  Port  Byron, 
Cayuga  Co.,  N.  Y.,  at  his  own  request. 

Niagara  group  (Waldron,  Ind.) 9  species.  17  specimens. 

Lower  Helderberg 6       "         15         " 

Hamilton  group 15       "         30        " 

30       "         62         " 


*  Those  marked  with  an  asterisk  were  from  5Ir.  Hall's  private  collection. 
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List  of  the  species  in  each  of  ten  duplicate  collections  of  fossils  pre- 
pared by  the  New  York  State  Museum  of  Natural  History,  by  direction 
of  the  Board  of  Eegents,  for  high  schools  and  academies  in  the  State 
of  New  York,  December,  1881. 

Black  River  ^Limestone. 

No.  of 
Specimens 

1  Columnaria  alveolata.  Lake   Champlain 1 

Trenton  Group. 

2  Chaetetes  lycoperdon,'Middleville,  N.  Y 2 

3  Calymene   callicephala,         "             "     1 

4  Asaphusplatjcephalus  (tail), "            ''     1 

5  Orthis  testudinaria,  Leydeu,  N.  Y 1 

Hudson  River  Group. 

6  Orthis  testudinaria,  Cincinnati,  Ohio 1 

7  Strophomena  alternata,     "  "•    1 

Niagara  Group. 

No.  of 
specimens. 

8  Spirifera   radiata,  Waldron,  Indiana 1 

9  "  crispa  "  "         1 

10  Anastrophia  internascens,         "Waldron,  Indiana 1 

11  Rhynchonella  Whitei,  «  "       2 

12  '1  Strickland!,  "  "  1 

13  "  neglecta,  «  "  2 

14  "  acinus,  "  "  2 

15  "  Indianensis,  "  "  2 

16  Ehynchotreta  cuneata,  "  "       1 

17  Atrvpa  reticularis,  "  "       1 

18  Meristiua  Maria,  «  "       1 

19  *'  nitida,  «  '*       1 

20  Ketzia  evax,  "  "       1 
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No.  of 
specimens. 

21  Platyostoma  Niagarense,  "  "       1 

22  Fuvosites  Forbesi  var  occidentalis,  "  "       1 

23  Eucalvptocriuus  caelatus,  "  "       -  1 

24  '"  crassus,  "  "       1 

25  Niagara  shale  with  Bryozoa,  "  "       1 

26  Lichenalia  conceiitrica,  "  "       1 

Lower  Helderherg  Group. 

27  Tentaculites  gyrucauthus,  Clarksville,  N.  Y 1 

28  vStromatopora,  "  "      1 

29  Favosites  Helderbergiae,  Sharon,  '•'     1 

30  Zaphrentis  Roemeri,        Clarksville,  "       1 

31  Streptelasma  strictum,  "  "     1 

32  Atrypa  reticularis,  "  •.  "     1 

33  Pentamerus  galeatus,  "  "     1 

34  Orthis  varica,  "  "     4 

35  Spirifera  perlamellosa,  "  "     1 

36  "        macroplenra,  "  "     1 

37  Shaly  limestone  with  Bryozoa,  "  "     1 

Oriskany  Sandstone, 

38  Rensselaeria  ovoides,  Schoharie,  IST.Y 1 

39  "  ovalis,  Walpole,  Canada 1 

40  Spirifera  arrecta,  Schoharie,  N.  Y 1 

41  *'         arenosa,  "  "     1 

Upper  Helderherg  Group. 

42  Strophodonta  perplana  (Schoharie  grit),  Clarksville,N.  Y. .  1 

43  Atrypa  impressa,  "  "  "  "    . .  1 

44  Heliophyllum   Halli,  Leroy,  N.  Y 1 

45  Favosites  Emmonsi,  "        ''     1 

46  "        hemispherica,      f         "     1 

47  Eridophyllum  Simcoense  "         "     1 

Hamilton  Group. 

No.  of 
specimens. 

48  Leiorhynchus  limitaris  (Marcellus  shale),  W.  Avon,  N.  Y,.  1 

49  Spirifera  mucronata,  Widder,  Canada. 2 

50  "        granulifera,  Alexander,  N.  Y 1 

51  "         medialis,  York,  "    1 

52  Cyrtina  Ilamiltonensis,  Widder,  Canada '.....  1 

53  Orthis  Vanuxemi,  Canandaigua  Lake,  N.  Y 1 

54  Ambocffilia  umbonata,  Bellona,  "     1 

55  Pentamerella  arata,  "  "     1 

56  Tropidoleptus  carinatus,  Canandaigua  Lake,  N.  Y 1 

57  Rhynchonella  congregata,  Leonardsville,  "     1 

58  Atrypa  reticularis,  Canandaigua  Lake,  '<     1 

59  "         aspera,  Avon,  "     ,..,....  1 


State  Museum  of  jSTatukal  HiSTonr. 


31 


No.  of 
specimens. 

60  Atliyris  spiriferoide?,  Hamburgh,                         "     1 

til  Strophodonta  coucava,  Canandaigua  Lake,         "     1 

62  Chonetes  scitula,  Otisco  Lake,                               *'     1 

63  '•'        coronata,  Canandaigua  Lake,                "     1 

64  "         deflecta,  Onondaga  Ureek,                       "     1 

65  Leiorhynchus  limitaris,  Otisco  Lake,                    "     1 

66  Heliophyllum  Halli,  West  Williams,  Canada 1 

67  Michelina  stylopora,  Hamburgh,      N.  Y 1 

68  Phacops  rana  (head),  Bellona,              "     1 

69  Dalmanites  Boothi  (tail),  Otisco  Lake,  "     1 

70  Orthoceras  crotalum,  Delphi,               "     1 

71  Pleurotomaria  sulcomarginata,  Pratt's  Falls,  N.  Y 1 

72  Platyostoma  lineatum,  Canandaigua  Lake,         "      1 

73  Modiomorpha  alta,  Pratt's  Falls,                         "      1 

74  "            concentrica,  Pratt's  Falls,             "     1 

75  Grammysia  lirata,                            "                      "'     1 

76  Paracyclus  lirata,  Schoharie  county,                     '•'     1 

77  Nuculites  oblongata,  Cayuga  Lake,                       "     1 

78  Cypricardella  (Eodou)  bellastriata,         "            "     1 

79  Actinoptera  decussata,  York,                                '•'     1 

80  "           Boydi,  Delphi,                                    '•'     1 

81  Pterinea  flabella,  Pratt's  Falls,                              "     1 

82  Leptodesma  Rogersi,  Norwich,                              "     1 

83  Styliola  fissurella  (Genesee  slate),  Alden,            "     1 

84  Lunulicardium  fragile,       "            Bristol,           "     1 

Portage  Group. 

85  Plumalina  plumaria,  Ithaca,  N.  Y 1 

86  Amnigeuia  Catskillensis  (Oneonta  sandstone),  Gilboa,  N.  Y.  1 

Cliemwig  Group. 

87  Productella  arctirostrata,  Mansfield,  Pa 1 

88  "          lachrymosa,  Mansfield,  Pa 1 

89  .     ^'          hirsuta,  Sullivan,  Tioga  county.  Pa 1 

90  "          speciosa,  Mansfield,  Pa 1 

91  Ambocoelia  umbonata  var  gregaria.  Corning,  N.  Y 1 

92  Athyris  angelica,  Mansfield,  Pa 1 

93  Atrypa  reticularis,  Erwin  Centre,  N.  Y 1 

94  "       hystrix,  Adrian,                       "     1 

95  Rhynchonella  contracta,  Mansfield,  Pa   1 

96  Orthis  impressa,                         "           "   1 

97  Strophodonta  cayuta,  Lindley,  N.  Y. 1 

98  Streptorhynchus   Chemungensis,   Tioga,  Pa 1 

99  Spirifera  mesacostalis,   Mansfield,  Pa 1 

100  "          raesastrialis,  Erwin   Centre,  N.  Y 1 

101  "          Verneuili,  Cherry  Creek,  Chautauqua  Co.,  N.  Y..  1 

102  "        '         "         Lindley,  N.  Y 1 

103  "'          Hungerfordi,  Rockford,  Iowa 1 

104  Edmondia  Phiiipi,  Belmont,  N.  Y 1 
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No    of 
specimens. 

105  Sauguinoiites  rigida,  Mansfield,  Pa 1 

106  Grammysia  elliptica,         "  " 1 

107  Ptychopteria  Sao,  Pauama,  N.  Y 1 

108  Catskill  group  with  fish  remains,  Tioga  county,  Pa 1 

108  117 

Ten  collections,  with   108  species  and  117  specimens  each;  total 
1,170  specimens. 

These  collections  have  been  distributed  according  to  the  following  list, 
up  to  date: 

1.  Perry  IJnion  School.     I.  P.  Bishop,  Principal.  2-24-18S2.  Perry, 
Wyoming  county,  N.  Y. 

2.  Baldwinsville   Academy.     R.    J.  Round,    Principal.     2-24-1882. 
Baldwinsville,  Onondaga  county,  N.  Y. 

3.  Seymour  Smith    Academy.     2-25-1882.     Pine   Plains,  Dutchess 
county,  N.  Y. 

4.  Waterville  Union  School.     R.  G.  Cutting,  Principal.     3-20-1882. 
Waterville,  Oneida  county,  N.  Y. 

5.  The  Dreanan  Literary  Institute.     C.  H.  Verrill,  Principal.     4-7- 

1882.     Franklin,  Delaware  county,  N.  Y. 

6.  Phelps  Union  and  Classical  School.     Hvlaud  C.  Kirk,  Principal. 
4-7-1882.     Phelps,  Ontario  county,  N.  Y. 
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List  of  Species  and  Specimens  of  Cephalopoda  from  the  Scho- 
harie Grit,  Upper  Helderberg,  Marcellus  Shale,  Hamilton, 
TuLLY  Limestone,  Genesee  Slate,  Portage,  Chemung  and 
Waverly  Groups;  as  arranged  in  the  cases  of  the  State  Museum. 

Note. — The  numbering  in  the  following  list  corresponds  with  the 
specific  labels,  and  indicates  the  number  of  specimens  from  each 
formation.  The  letters  denote  the  number  and  rank  of  specimens  in 
each  species.  Eeferences  are  made  to  the  localities  and  to  the  plate 
and  figure  of  the  PalcBontology  of  Nciu  York,  vol.  Y,  pt.  II,  when  used 
for  illustration.  The  letters  (T),  (W),  etc.,  show  where  the  specimens 
are  to  be  found — whether  in  the  table-cases,  wall-cases,  etc.  Those 
without  such  designation  are  arranged  in  the  drawers  under  the 
Clinton  and  Medina  series  of  rock-specimens.  Entries  marked  as 
"returned,"  refer  to  specimens  borrowed  from  the  cases  as  previously 
arranged  which  are  now  returned.  All  others  are  additions  to  the 
original  collections. 

The  specimens  here  enumerated  have  been  either  figured  in  illustra- 
tiou,  or  have   been   used  in   the  study   and   comparison   of    species 
described  in  vol.  V,  part  II,  of  the  Palceontology  of  Neiu  York, 
[Sen.  Doc.  No.  38.]  5 
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SUMMARY. 

SCHOHAEXE    GeTT. 


336  specimens. 

42  belonging  to  the  old  arrangement. 

294  new  to  the  collections. 

63  now  arranged  in  the  cases.. 

273  wanting  space. 


Upper  Helderberg  Limestone. 


81  specimens. 

19  belonging  to  the  old  arrangement, 

62  new  to  the  collections. 

30  now  arranged  in  cases. 

51  wanting  space. 

Maecellus  Shale. 

120  specimens. 

29  belonging  to  the  old  arrangement. 

91  new  to  the  collections. 

83  now  arranged  in  the  cases. 

37  wanting  space. 

Hamilton  Group. 

226  specimens. 

15  belonging  to  the  old  arrangement. 

211  new  to  the  collections. 

50  now  arranged  in  the  cases. 

176  wanting  space. 

TULLY    LiEVIESTONE. 

6  specimens. 

5  belonging  to  the  old  arrangement. 

1  new  to  the  collections. 

5  now  arranged  in  the  cases. 

1  wanting  space. 

Genesee  Slate. 

1  specimen. 
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PoETAGE  Group. 

21  specimens. 

10  belonging  to  the  old  arrangement. 

11  new  to  the  collections. 

19  now  arranged  in  the  cases. 
2  "wanting  space. 

Chemung  Group. 

29  specimens. 

4    belonging  to  the  old  arrangement. 

25  new  to  the  collections. 

16  now  arranged  in  the  cases. 

13  wanting  space. 


1  specimen. 


Waveelt   Group. 


Totals. 


821  specimens  with  labels  for  arrangement  in  the  cases. 
124  belonging  to  the  old  arrangement. 
697  new  to  the  collections. 
268  now  arranged  in  the  cases. 
553  wanting  space. 
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UNIONID^  OF  THE  NEW  YOEK  STATE  COLLECTION, 


Serial 
number. 


15 

26 
28 
34 
66 
111 
188 
194 
197 
220 
241 
305 
3r25 
326 
331 
339 
347 
375 
377 
391 
391 
399 
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597 
735 
743 
757 
772 
793 
794 
801 
804 
821 
829 
840 
843 
844 
846 
849 
861 
865 
901 
919 
920 
923 


Name. 


Unio  alatus 

U.      gracilis 

U.      pressns 

U.      uudulatus 

U.      hippaptfius , 

U.      pustulatus 

U.      triangularis 

U.      elegans 

U.      heterodon 

U.      rubiginosus 

U.      trigonus 

U.      ellipsis 

U.      ventricosus 

U.      occidens 

U.      ochraceus 

U.      cariosus 

U.      multiradiatus , 

U.      spatulatus , 

U.      ligamentinus 

U.      luteolus 

U.  lat.  var.  rosaeeus  . . . . 

TJ.      radiatus , 

U.      parvus , 

U.      complanatus 

U.      coccinens , 

U.      rectus 

U.      anodontoides 

U.      nasutus 

U,      iris , 

U.      Novi-Eboraci 

U,      ])haseolus 

U.      gibbosus , 

U.      IJoydianus 

U.      Tappanianus 

Margaritana  complauata  . 

M.  marginata.    . 

M  rugosa 

M.  deltoidea  .  . . 

M.  undulata.. . . 

M.  Hildrethiana 

M.  margaritifera 
Anodonta  Benedictii  .... 

A.  f ragilis . 

A.  Footiana. . . ,  . , 

A.  undulata 


Author. 


Say 

Barnes 

Lea 

3 
3 
3 

Barnes 

Lea 

4 
1 

Lea 

3 

Barnes  

Lea 

8 
3 

Leu 

5 

Lea 

5 

Jjea 

2 

Lea 

2 

Barnes 

Lea 

2 
5 

Sav 

4 

Sav 

4 

Lea 

2 

Lea    

4 

Lani 

5 

Lam 

(3 

Lam 

4 

Lam 

10 

Barnes 

Solander 

Hild 

4 

14 

4 

Lam 

'c 

Lea 

Say 

4 
4 

Lea    

2 

Lea 

5 

Hild 

5 

Barnes 

Lea 

5 

Lea 

8 

Barnes 

Say 

1 

4 

J 

Barnes 

Lea 

2 
2 

Say 

C 

Lea    

3 

Linn 

3 

Lea 

4 

Lam 

2 

Lea 

1           a 

Say 

1           4 
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UNIOXID^  OF  THE   NEW  YORK   STATE   COLLECTION 

{Contimied). 


Serial 
number. 

Name. 

Author. 

No.  of 
examp. 

927 

Anodonta  eden  tulata 

Sav 

4 

944 

A.               imbecillis 

Say 

5 

945 

A.               implicata 

Say 

5 

947 

A.               fluviatilis 

Dill 

4 

950 

A.               Lewisii 

A.               lacnstris 

Lea 

7 

951 

Lea 

10 

969 

A.              gigantea 

Lea 

1 

1007 

A.               subcylindracea 

Lea 

9 

Eifty-two   species,    one  variety,  represented  in  two  hundred  a4id 
twenty-seven  examples. 
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The  following  species  were  also  presented  by  Dr.  Lewis  during  the 
same  year  ; 

Glandina  truneata,  Say Marshes  nr.  Matansas  Riv.,  Fla. 

Macrocyclis  concava,  Say Hamilton  Co.,  Ohio. 

Helix  (Patula)  solitaria,  Say Hamilton  Co.,  Ohio. 

H.      (P.        )  alternata.  Say Monroe  Co.,  Tenn. 

H.      (P.        )  perspectiva,  Say Monroe  Co.,  Tenn. 

H .      (Polvgyra)  plicata,  Say Monroe  Co.,  Tenn. 

H.      (P.  "         )  semtemvolva,  Say. . .   Moat  &  Fort,  St.  August.,  Fla. 
H.       (Stenotrema)  barbigera,  Redfield  Clay  Co.,  N.  Car. 
H.       (S.  )  monodon,  J?ac^-e;;^.  Clay  Co.,  N.  Car. 

H.       (S.  )  monodon,  ^ac^e^^.  Herkimer  Co.,  N.  Y. 

H.      (Tridopsis)  palliata.  Say Hamilton  Co.,  Ohio. 

H.       (T.  )  appressa,  Say Hamilton  Co.,  Ohio. 

H.       (T.  )  tridentata,  ^'a?/ Hamilton  Co.,  Ohio. 

PI .      (T .  )  fallax,  Say Hamilton  Co.,  Ohio. 

H.       (Mesodon)  albolabris.  Say Hamilton  Co.,  Ohio. 

H.      (M.  )  Pennsylvanica,  Green  Hamilton  Co.,  Ohio. 

H.       (M.  )  Mitchelliana,  iea. . .   Hamilron  Co.,  Ohio.  • 

H.      (M.  )  Mitchelliaua,  Lea...  Herkimer  Co.,  N.  Y. 

H.       (M.  )  elevata,  iS'cr?/ Hamilton  Co.,  Ohio. 

H.       (M.  )  elevata  (banded) Monroe  Co.,  Tenn. 

H .      (M .  )  Clarkii,  Lea Clay  Co.,  N.  Car. 

H.      (M.  )  exoleta,  Binney Hamilton  Co.,  Ohio. 

H.      (M.  )  Wheatleyi,  Bland...   Clay  Co.,  X.  Car. 

H.       (M.  )  thyroides.  Say Hamilton  Co.,  Ohio. 

H.       (M.  )  clausa,  yS'ay Hamilton  Co.,  Ohio. 

H.       (M.  ^  profunda, /iSa;?/ Hamilton  Co.,  Ohio. 

H.      (M.  )  diodonta,  /Sa^/^Sayi,  Herkimer  Co.,  K  Y. 

Binney 

Zonites  (Omphalina)  fuliginosa,  Greff.  Hamilton  Co.,  Ohio. 
Z.  (0.  )  laevigata,  Pfeiff.   Monroe  Co.,  Tenn. 

Z.  (O.  )  inornata,  Say. . .   Herkimer  Co.,  N.  Y, 

Z.  (0.  )  capsella,  Gould  .   Monroe  Co.,  Tenn. 

Z.  (0.  S  ligera,  ^S'rt^Z  of  Lea  Herkimer  Co.,  N.  Y. 

Z.      .     (0.  )  Wardiana,  Lea..   Hamilton  Co.,  Ohio. 

Z.  (0.  )  acerra,  Lewis  . . .   Monroe  Co.,  Tenn. 

Z.  (Ventridens^  gularis.  Say Monroe  Co.,  Tenn. 

Z.  (V.  )  lasmodon,  Phil  .   Monroe  Co.,  Tenn. 

Limnaja  stagnalis,  Linn Swamp  near  Detroit,  Mich. 

Vivipara  contectoides,  W.  G.  Binney.   Erie  Can.,  Mohawk,  N.  Y.(col.) 
Melantho  integer,  DeKay  (gibbous  vr.)  Erie  Canal,  Herkimer,  N.  Y. 
M.  in teger,Z>e/ta?/ (amplified  vr.)  Erie  Canal,  Herk.  Co.,  N.  Y. 

M .  rufus,  Hald Erie  Canal,  Herk.  Co.,  N.  Y. 

Anculosa  ligata,  A nth Holston  River,  Tenn. 

A.  vittata.  Lea Holston  River,  Tenn. 

A.  Troostiana,  Lea Holston  River,  Tenn. 

A.  subglobosa,  Say  var Aleram's  Cr'k,  Blount  Co.,Ten. 

A .  tintinnabulum.  Lea Holston  River,  Tenn. 

A.  costata,  Anth Ohio  River. 

Eurycoelon  crassa,  Hald Chota  Shoals,  Holston  R.,Ten. 


I 


» 


State  Museum  of  Natural  History.  117 

Goniobasis  interrupta,  Hald Conasauga  Kiv,,  Mon.  Co.,  Ten. 

Pleurocera  Estabrookii,  Lea Creek  in  Monroe  Co.,  Tenn. 

Strephobasis  Clarkii,  Lea Holston  River,  Tenn. 

S .  Lyonii,  Lea Holston  River,  Tenn. 

Tulotoma  bimonilifera,  Lea  (young)  .  Coosa  River,  Tenn. 

Lithasia  obovata.  Say Falls  of  the  Ohio. 

L .  obovata,  Say Eagle  Creek,  Ky. 

Angitrema  verrucosa,  Roh Wabash,  Ind. 

A.  verrucosa,  Roh Broad  River,  Tenn. 

lo  turrita,  Anth Clinch  R.,  Anderson  Co., Tenn, 

I.  spinosa,  Lea Clinch  R.,  Anderson  Co., Tenn. 

I .  brevis,  Anth Holston  River,  Knox  Co.,Tenn. 

Unio  Conasaugaensis,  Lea Conasauga  C'k,  Mon.  Co.,Tenn. 

U.      Pybasii,  Lea Creeks  of  Monroe  Co.,  Tenn. 

IT.      Tappannianus,  Lea Erie  Canal,  Mohawk,  N.  Y. 

U.      caperatus.  Lea Clinch  River,  Tenn. 

TJ.      Savannahensis,  Lea Savannah  River. 

IJ.      Forbesianus,  Lea Savannah  River. 

TJ.       Osbeckii,  Phil Fuh  Shan,  China. 

U.       camptodon,  Say Ohio. 

U.       Tuscumbiensis,  Lea Poplar  Creek,  Roane  Co.,  Tenn. 

U .      Vescoi,  Bourg River  Tigris,  Assyria. 

Margaritana  Holstonia,  Lea Creeks  of  Monroe  Co.,  Tenn. 

M.  undulata.  Say Beaver  Creek,  Warren,  N.  Y. 

Monocondyltea  Mardinensis,  Lea River  Tigris,  Assyria. 

Anodonta  lacustris,  Lea , Beaver  Creek,  Warren,  N.  Y. 

A.  lacustris,  Lea  var Cedar  Lake,  Herk.  Co.,  N.  Y. 

A.  Lewisii,  Lea Erie  Canal,  Herk.  Co.,  N.  Y. 

A.  subcylindracea.  Lea Erie  Canal,  Herk.  Co.,  X.  Y. 


APPENDIX  F. 


Statistics  relating  to  the  New  York  State  Museum' of  Natural  His- 
tory, as  compiled  from  the  report  made  to  tlie  Tenth  Census  of  the 
United  States. 

January  4,  1882. 

Collections. 

Entries.     No.  specimens. 

Archeology  and  ethnology 1 ,  940  1 ,  940 

Geology  and  palaeontology 9 ,  233  21 ,  789  + 

Mineralogy  (300  species) 2,000  3,500+ 

Translucent  sections  of  rocks  and  fossils 1,000  3,000 

Arranged   collections  in  geology  and  palaeon- 
tology not  on  exhibition,  estimated 8,000  *30,000 

Duplicate  collections  in  geology  and  palaeon- 
tology      270,000 

Botany    8,821  31,000 

Vertebrates 1,000  4,362 

Insects 376  2 ,  642 

Mollusca 7,000  85,000 

Other  invertebrates 200  710 

Grand  total 39,570       453,643+ 

Estimated  Value  of  the  CoLLECTioisrs. 

Botany  —  cryptogamous  . . . . » 

phffinogamous $20,100 

Zoology  —  mammals $1 ,  073 

birds 5,675 

fishes  and  reptiles,  alcoholic 550 

fishes  and  reptiles,  stuffed 250 

insects.  Fitch  collection  f 100 

insects,  J.  A.  L.  pinned  specimens. . . .  186 

insects,  J.  A.  L.  larvfe,  etc 85 

insects,  old  museum  collections 50 

mollusks 9 ,  700 

other  invertebrates 210 

17,879 

*To  be  added  in  the  future  arrangement  of  the  collections. 

tArrangod  by  Dr.  Fitch  in  1850,  containing  fifty-four  species  ;and  five  sub-speciea  of 
types,  in  two  hundred  and  twenty-five  examples. 
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Geology $5,000 

Palaeontology 70,000 

Translucent  sections  of  rocks  and  fossils 6,000 

Duplicate  material 20,000 

Mineralogy 4,000 

Library 1 ,  500 

Grand  total $144,479 


KOTICE  OF  THE  MACHINERY  AKD  3CETH0DS  OP 

CUTTING  SPECDIEXS  OF  ROCKS  AND   FOSSILS 

AT    THE 

NEW  YORK  STATE  MUSEUM  OF  XATURAL  HISTORY. 


Bv  James  W.  Hall. 


The  cutting  of  sections  of  rock  and  fossils  has  become  so  important 
an  adjunct  to  geological  study,  that  any  device  or  invention  by  which 
such  work  is  facilitated  is  worthy  of  attention.  The  work  of  cutting 
fossils  was  begun  in  the  New  York  State  Museum  with  very  inadequate 
means.  A  foot-lathe,  turning  a  vertical  disc  of  tin,  with  the  speci- 
men held  in  one  or  both  hands  as  the  case  required,  was  a  step  in 
advance  of  the  first  method  adopted.  But  the  labor  of  running  a 
lathe  by  human  power  became  a  serious  obstacle  when  large  speci- 
mens were  to  be  cut,  and  after  some  delay  an  experiment  was  made 
with  a  small  steam  engine,  which  was  afterward  replaced  by  another 
one  better  adapted  for  the  work,  and  run  by  the  steam  from  a  small 
upright  boiler,  which  occupies  no  more  space  in  the  room  than  an 
ordinary  cylinder  stove. 

Following  this  adaptation  for  working,  came  the  efforts  at  improve- 
ment in  the  method  of  holding  the  specimens  and  presenting  them  to 
the  cutting  disc.  After  numerous  trials  and  the  application  of  several 
devices,  the  experiment  resulted  in  the  selection  of  the  apparatus 
represented  on  Plate  I. 

This  consists  of  a  horizontally  revolving  tin  disc  in  the  centre,  and 
vertical  standard  at  the  back  of  the  table,  to  which  is  affixed  a  strong 
arm  or  lever.  This  lever  is  capable  of  being  revolved  by  loosening 
screws  at  its  connection  with  the  socket  which  slides  on  the  vertical 
standard.  To  this  arm  or  lever  are  adapted  strong  vise  jaws,  which 
slide  backward  and  forward  upon  the  arm,  and  are  capable  of  being 
fixed  in  any  required  position  by  a  set-screw.  The  specimen  to  be  cut 
is  placed  between  these  jaws,  the  screws  firmly  tightened,  and  by  a 
[Sen.  Doc.  No.  38.]  16 
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graduated  thumb-screw  is  brought  opposite  to  the  edge  of  the  disc.  The 
outer  end  of  the  lever  is  then  taken  in  the  left  hand  of  the  operator  and 
brought  forward  toward  the  disc  and  the  cutting  begun,  the  force  of  the 
hand  modifying  the  degree  of  pressure  and  rate  of  cutting.  When  a 
specimen  is  placed  in  the  vise  jaws,  and  several  slices  or  sections  are 
desired,  the  arm  can  be  lowered  or  raised  by  the  graduated  screw,  shown 
at  V,  on  the  side  of  the  vertical  standard.  In  this  way  any  required 
number  of  slices  can  be  cut  from  the  same  specimen,  or  the  whole 
specimen  cut  iato  sections  as  may  be  required.  This  is  shown  in  the 
figure  of  the  specimen  attached  to  the  lever.  When  a  series  of  slices 
have  been  cut  to  the  depth  required,  the  arm  may  be  turned  half 
a  revolution,  by  loosening  a  screw  at  the  junction  of  the  lever  and 
sliding  socket,  and  the  slices  all  cut  through,  leaving  the  residue  of 
the  specimen  still  remaining  in  the  vise. 

This  process  is  perfectly  adapted  to  all  strong  and  solid  specimens  ; 
but  specimens  1-equired  for  cutting  are  not  always  in  that  condition, 
and  to  provide  for  such  as  are  not  firm;enough  to  endure  the  pressure, 
a  small  disc,  with  ball  and  socket  joint,  has  been  devised,  and  the  speci- 
men is  cemented  to  this  disc.  The  socket  is  closed  by  a  hinge  and 
presents  a  square  block  of  metal  which  is  placed  in  the  disc  jaws;  the 
disc  is  adapted  to  the  position  required  and  firmly  clasped,  and  thus 
held  while  the  specimen  is  being  cut. 

For  the  cutting  of  large  specimens,  when  the  diameter  is  greater 
than  the  semi-diameter  of  the  disc,  another  adaptation  has  been  devised 
by  which  the  object  is  perfectly  accomplished. 

The  machinery  used  in  this  work  for  the  Museum  has  gradually 
come  into  its  present  condition  only  after  patient  trial  and  experi- 
ment ;  new  parts  being  invented  as  the  necessity  for  th  em  became 
apparent. 

The  calcareous  fossils  are  cut  by  a  horizontal  disc  of  tin,  which 
moves  at  the  rate  of  five  hundred  revolutions  per  minute.  Tlie 
disc  which  is  used  to  cut  silicious  rocks,  such  as  flint,  hornstone,  etc., 
is  made  of  soft  copper,  "  seasoned  "  with  diamond  dust,  and  runs  in  a 
trough  of  oil  at  about  one  hundred  revolutions  per  minute.  The 
various  attachments  for  holding  the  specimens  firmly  in  any  required 
position  are  all  from  original  designs. 

The  following  illustrations  will  explain  the  descriptions  given  above : 
Plate  l,fig.  1.— A  A.     Perpendicular  cylindrical  steel  rod  supported 

between  two  centers,  R  R,  allowing  a  rotary  motion  without  departing 

from  the  perpendicular  position. 

B  B.     Horizontal  square  steel  rod  or  arm,  with  one  end  turned 

cylindrical,  fitting  in  socket  at  L  (which  slides  upon  rod  A  A),  which 
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gives  rod  B  B  also  a  rotary  motiou,  by  which  means  the  specimen,  after 
being  clamped  in  the  jaws  D  D,  may  be  set  at  any  required  angle  for 
cutting. 

F  F.  Long  screw  resting  on  shoulder  at  M,  by  the  use  of  which  the 
long  arm  B  B  may  be  adjusted  in  any  position  upon  the  rod  A  A. 

D  D.  Vise  jaws  sliding  upon  arm  B  B,  and  holding  specimen  to  be 
cut. 

C  0.  Kod  passing  through  jaws  D  D.  Thread  and  nut  at  H  for 
fine  adjustment ;  rachet  and  catch  at  the  long  end  cc  for  quicker 
manipulation  or  coarse  adjustment. 

E  P.  Rachet  and  pinion  attachable  to  jaw  at  Q,  and  arm  at  R,  by 
which  specimens  too  large  to  be  cut  by  one  sweep  against  cutting 
wheel  may  be  passed  horizontally  along  the  square  arm  BB,  and  so 
produce  a  continuous  cut  upon  one  plane  to  any  required  length. 

0  0.     Iron  frame  holding  the  apparatus. 

G.  Cutting  disc  of  iron,  steel,  tin  or  copper,  of  any  desirable 
thickness ;  the  diameter  I  generally  use  is  from  six  to  twelve  inches. 

H.  Mandril  supporting  cutting  disc,  about  twelve  inches  above  the 
table,  resting  in  bearing  run  by  a  cone-pulley,  corresponding  to  one 
upon  main  shaft,  by  which  the  rapidity  of  the  revolutions  of  the  cut- 
ting wheel  may  be  raised  as  required. 

S.  A  specimen  from  which  sections  have  been  taken,  showing  the 
saw-marks  upon  its  surface. 

Plate  2,  fig.  1. — Holder  with  ball  and  socket-joint,  so  arranged  as  to 
fit  into  the  jaws  on  the  horizontal  arm  of  the  crane,  plate  1,  and  by  means 
of  which  small  specimens  cemented  upon  face-plate  C  may  be  adjusted 
to  any  required  angle  for  cutting. 

A  A.  Jaws  with  concave  surfaces,  in  which  the  spherical  end  of 
holder  B  fits  accurately. 

B.  Holder  upon  which  a  circular  face-plate  C  may  be  attached  at 
screw  D. 

C  C  C.  Circular  plates  upon  the  faces  of  which  small  specimens  of 
rocks  or  fossils  may  be  cemented,  and  afterward  adjusted  to  any  required 
angle  for  cutting. 

S.  A  specimen  cemented  upon  face-plate  C  ready  to  be  placed  uj^on 
holder  B  for  cutting. 

Plate  2,  fig.  2. — Horizontal  turn-table  upon  which  a  specimen  to  be 
cut  is  cemented. 

A.  Square  cast-iron  base  or  socket,  which  is  held  in  jaws  of  hori- 
zontal arm  B  B,  plate  1. 

B.  Circular  table  revolving  horizontally  upon  base  A,  and  manipu- 
lated by  gearing  at  C. 
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The  advantage  gained  by  this  attachment  is,  that  by  constantly  pre- 
senting to  the  cutting  wheel  new  surfaces  of  the  specimen  upon  the 
same  plane,  the  capacity  is  doubled,  viz.:  by  this  means  a  wheel  cut- 
ting in  a  direct  line  to  the  depth  of  only  six  inches  may  be  made 
to  cut  through  a  fossil  or  rock  specimen  of  twelve  inches  m  diameter, 
by  the  revolution  of  the  turn-table. 


REPORT  OF  THE  BOTANIST. 


Hon.  Datid  Murray,  LL.  D., 

Secretary  of  the  Board  of  Regents  of  the  University  : 

Sir  —  Since  the  date  of  my  last  report,  specimens  of  two  hundred 
and  forty-eight  species  of  plants  have  been  mounted  and  placed  in  the 
State  Herbarium,  of  which  ninety-four  species  were  previously  unrep- 
resented therein.  The  others  represent  species  by  improved  specimens, 
or  are  forms  or  varieties  not  before  represented.  A  list  of  the  names 
is  marked  (1). 

During  the  past  season  specimens  have  been  collected  in  the  counties 
of  Albany,  Greene,  Putnam  and  Rensselaer.  These  represent  one 
hundred  and  fifteen  species,  of  which  sixty-seven  are  new  to  the  State 
and  to  the  Herbarium,  and  forty  are  believed  to  be  unpublished.  A 
list  of  the  names  of  the  collected  specimens  is  marked  (2). 

Among  the  contributed  specimens,  only  one  collected  in  the  State 
proves  to  be  new  to  our  flora.  A  list  of  the  names  of  contributors 
and  their  contributions  is  marked  (3). 

A  record  of  the  species  now  added  to  our  flora  and  of  the  descrip- 
tions of  such  as  are  yet  unpublished  is  marked  (4). 

A  part  of  the  report  containing  remarks  and  observations  upon 
various  species  and  a  list  of  the  Xew  York  Carices  at  present  known 
is  marked  (5). 

In  pursuance  of  the  plan  introduced  in  the  Thirty-third  Eeport,  in  ref- 
erence to  the  subgenus  Amanita,  and  for  the  reasons  therein  stated* 
descriptions  of  all  the  hitherto  known  New  York  species  of  Agarics 
belonging  to  the  subgenus  Lepiota  have  been  drawn  up,  and,  in  many 
instances,  made  more  complete  by  the  addition  of  the  dimensions  and 
character  of  the  spores.  Full  remarks  concerning  the  peculiarities, 
variations  and  distinctive  features  of  each  species  are  added  to  its 
description,  and  important  characters  are  italicized.  A  synoptical 
table  is  introduced,  which  is  intended  to  aid  in  tracing  any  given 
species  to  its  name.     This  monograph  of  our  Lepiotte  is  marked  (6). 

A  table  case  has  been  filled  with  specimens  of  earth-stars  (Geaster), 
puff-balls  (Lycoperdon  and  Bovista)  and  sap-balls  (Polyporus)  placed 
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in  paper  trays.  All  of  our  fleshy  and  tougli  or  corky  species  of  fungi 
ought  to  be  exhibited  in  this  manner.  Many  are  too  bulky  to  be 
mounted  entire  in  the  usual  manner,  and  many  are  in  better  condition 
for  study  and  recognition  if  preserved  in  their  natural  shape  than  if 
pressed  and  mounted  on  herbarium  sheets  and  stacked  away  in  cabi- 
nets. 

(1.) 
PLANTS  MOUNTED. 

Species  not  new  to  the  Herlarium. 


Clematis  verticillaris,  DC. 
Thalictrum  anemouoides,  Mx. 
Ranunculus  Penusylvanicus,  L. 
Nymphsea  odorata,  Ait. 
Nupliar  advena,  Ait.  _ 
N.  Kalmiana,  Ait. 

Cardamine  hirsuta,  L. 
Sisymbrium  officinale,  Scop. 
Raphanus  sativus,  L. 
Lepidium  ru'derale,  L. 
Malva  rotundifolia,  L. 
Vitis  a3stivalis,  Mx. 
Acer  Pennsylvanicum,  L. 
Robinia  viscosa.  Vent. 
Rubus  odoratus,  L. 
R.         villosus,  Ait. 
Rosa  Carolina,  L. 
R.       lucida,  Ehrh. 
Ribes  hirtellum,  Mx. 
R.        prostratum,  UHer. 
Epilobium  angustifolium,  L. 
E.  coloratum,  Muhl. 

Aralia  hispida,  Mx. 
Sambucus  pubens,  Mx. 
Viburnum  nudum,  L. 
Galium  verum,  L. 
Aster  corymbosus,  Ait. 
A.       cordifolius,  L. 
A.       multiflorus.  Ait. 
A.       Tradescanti,  L. 
A.       longifolius,  Lam. 

A.  puniceus,  L. 
Solidago  latifolia,  L. 
S.  striata.  Ait. 
S.  scrotina,  Ait. 
Bidens  connata,  Muhl. 

B.  cernua,  L. 
Artemisia  Canadensis,  Mx. 
Lactuca  Canadensis,  L. 
Campanula  rotundifolia,  L. 
Plantago  major,  L. 
Verbascum  Blattaria,  L. 
Mimulus  ringens,  L. 


Mentha  Canadensis,  L. 

M.         piperita,  L. 

Lycopus  Yirginicus,  L. 

Origanum  vulgare,  L. 

Scutellaria  lateriflora,  L. 

Echium  vulgare,  L. 

Chenopodium  album,  L. 

Polygonum  amphibium,  L. 

Euphorbia  maculata,  L. 

E.  hypeiicifolia,  L. 

Urtica  gracilis,  Ait. 

Humulus  Lupulus,  L. 

Juglans  nigra,  L. 

Taxus  Canadensis,   Willd. 

Sparganium  simplex,  Huds. 

Potamogeton  Oakesianus,  RoTMns. 

P.  Claytonii,  TucTcm. 

P.  amplifolius,  Tuckm. 

P.  gramineus.  L. 

P.  lucens,  L. 

P.  pusillus,  L. 

Sagittaria  variabilis,  Engel. 

Trillium  erectum,  L. 

Lilium  Philadelphicum,  L. 

Juncus  tenuis,   Willd. 

J.  marginatus,  Rost. 

Carex  lagopodioides,  Schk, 

C.         cristata,  Schic. 

C.        mirabilis,  Dew. 

C.         scoparia,  Schk. 

C.        straminea,  SchTc. 

C.        tenera,  Deic. 

C.        stipata,  Muhl. 

C.        sparganioides,  Muhl. 

C.        sterilis,   Willd, 

C.        gynandra,  Sehw. 

C.        gracillima,  Schw. 

C.        formosa,  Dew. 

C.        conoidea,  Schh. 

C.        virescens,  Muhl. 

C.        triceps,  Mx. 

C.        laxiflora,  Lam. 

C,        arctata,  Boott. 
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Carex  debilis,  Mx. 

C.        flava,  L. 

C.         tentaculata,  Muhl. 

C.         oligosperma,  Mx. 

Leersia  Virgiuica,   Willd. 

L.  oiyzoides,  Sw. 

Agrcstis  scabra,   Willd. 

A.  pereunans,  Tuchn. 

A.  vulgaris,  With. 

A.  alba,   L. 

Muhlenbergia  sylvatica,  T.  and  G. 

M.  Mexicana,  Trin. 

Spartina  cynosnroides,    Willd. 

Dactylis  glomerata,  L. 

Phleum  pratense,  L. 

Festuca  elatior,  L. 

F.  nutans,   Willd. 
Poa  alsodes,   Gr. 

P.     serotina,  Ehrh. 
P.     pratensis,  L. 
Glyceria  acutiflora,  Torr. 
Gr.  fluitans,  R.  Br. 

G.  Canadensis,  Trin. 
G.  pallida,  Trin. 

Gr.  nervata,  Trin. 

Eatonia  obtusata,  Gr. 
E.  Peunsylvanica,  Gr. 

Panicura  agrostoides,  Sju'eng. 
P.  depauperatum,  Muhl. 

P.  dichotomum,  L. 

P.  Crus-galli,  L. 

Phalaris  arundinacea,  L. 
Anthoxanthum  odoratum,  L. 
Elymus  Virginicus,  L. 


Elymus  Canadensis,  L. 
Triticum  violaceum,  Hornem. 
T.  repens,  L. 

Setaria  viridis,  Beauv. 
Phegopteris  polypodioides,  Fee. 
P.  hexagonoptera,  Fee. 

Aspidium  Noveboracense,  Sw. 
A.  aculeatum,  Sw. 

Pteris  aquilina,  L. 
Equisetum  sylvaticum,  L. 
E.  limosum.  L. 

Bartramia  Marchica,  Brid. 
Coprinus  micaceus,  Fr. 
Stereum  rugosum,  Fr. 
S.  sanguipolentum,  Fr. 

Polyporus  pubescens,  Fr. 
P.  pergamenus,  Fr. 

P.  ferruginosus,  Fr 

Hydnum  alutaceum,  Pers. 
Tremella  sarcoides,  Sm. 
Ptychogaster  allnis,  Cd. 
Septoria  Rhoidis,  B.  and  C. 
S.  Rubi,  B.  and  C. 

Haplographium  apiculatum,  Ph. 
Ramularia  obovata,  Fckl. 
Trichoderma  viride,  Pers. 
Sphserotheca  Castaguei,  Lev. 
Erysiphe  lamprocarpa,  Lefo. 
Stictis  versicolor,  Fr. 
Xylaria  digitata,  Grev. 
Hypoxylon  multiforme,  Fr. 
Eutypa  spiuosa,  Tnl. 
Sphteria  Coryli,  Batsch. 
S.  callista,  B.  and  B. 


Species  new  to  the  Herharium. 


Triosteum  angustifolium,  L. 

Carum  Carui,  L. 

Coreopsis  discoidea,  T.  and  G. 

Lamium  maculatum,  L. 

Potamogetou  rufescens,  Schrad. 

Eleocharis  quadrangulata,  Br. 

Carex  adusta,   Boott. 

C.         glaucodea,  Tuckm. 

C.         SuUivantii,  Boott. 

Polypogou  Mouspelieusis,  Besf. 

Zea  Mays,  L. 

Nitella  opaca,  Ag. 

N.  intermedia,  Nordst. 

Agaricus  spectabilis,  Fr. 

A.  ornellus,  Pk. 

Hygrophorus  limacinus,  Fr. 

Polyporus  liypococcinus.  Berk. 

P.  undosus,  Ph. 

P.  scmipileatus,  Pk, 

Irpex  viticola,  C.  and  P. 

Grandinia  crustosa,  Fr. 

Pteiiila  densissiuia,  B.  and  C. 


Tremella  epigjea,  B.  and  Br. 
T.  subochracea,  Pk. 

Hymeuula  vulgaris,  Fr. 
Geaster  mammosus,   Chev. 
Arcyria  macrospora,  Pk. 
Cribraria  dictydioides,   C.  and  B. 
Hendersonia  Cydonire,  C.  and  E. 
Phyllosticta  Grossularise,  Sacc. 
P.  Nesajse,  Pk. 

Septoria  Galeopsidis,  West. 
S.  Hvdrocotvles,  Desm. 

S.  Violaj,  West. 

S.  Cucurbitacearum,  Sacc. 

S.  corvlina,  Pk. 

S.  betulicola,  Pk. 

S.  microsperma,  Pk. 

S.  Pilea?,  Thum. 

Septogloeum  Apooyni,  Pk. 
Vermicularia  circinans,  Bei'Tc. 
Morthiera  Tliumenii,  Cke. 
Pestalozzia  Stevcnsonii,  Pk. 
Puccinia  Thalictri,  Chev. 
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Puccinia  Cirsii,  Lasch. 

P.  simplex,  Pk. 

Protomyces  polysporus,  Ph. 

^cidium  pedatatum,  Schw. 

Helicomyces  mirabilis,    Pk. 

SeptocyliBdrimu  Ranunculi,  PL 

Ramularia  Spirseic,  Pk. 

E,.  rufomaculans,  Fk. 

R.  sambucina,  Pk. 

R.  Impatientis,  Pk. 

R.  Rudbeckii,  Pk. 

Cercosporella  reticulata,  Pk. 

Cerccspora  depazeoides,   Sacc. 

C.  beticola,  Sacc. 

0.  Violfe,  Sa€c. 

C.  Boehmeriae,  Pk. 

0.  AcalyphaB,  Pk. 

C.  graphioides,  Ell. 

C.  clavata,  Ger. 

Yerticillium  candidum,  Pk. 

Diplocladium  minus,  Bon. 

Fusisporium  tenuissimum,  Pk. 

Aspergillus  phfeocephalus,  D.  and  M. 

A.  clavellus,  Pk 

Monilia  Harknessii,  Pk. 


Ellisiella  caudata,  Sacc. 

Sporocybe  nigriceps,  Pk. 

Periconia  sphaerophila,  Ph. 

Graphium  gracile,  Pk. 

Macrosporium  concinnum,  Berh. 

Helminthosporium  Tiliee,  Fr. 

H.  septemseptatum.PA. 

H.  inconspi  cuum,  C.  and  E. 

H.  arbusculoides,  Pk. 

Zygodesmus  bicolor,  C.  and  JE. 

Rhiuotrichum  subalutaceum,  Ph. 

Zasmidium  cellare,  Pers. 

Peziza  hydrophila,  Pk. 

P.  atrata,  Fr.' 

P.  fusarioides,  Berh. 

P.  aurelia,  Pers. 

P.  balsamicola,  Pk. 

Meliola  balsamicola,  Pk. 

Hy]ooxylou  marginatum,  Schw. 

Diatrype  punctulata,  B.  and  R. 

Diatrypella  augulata,  Fr. 

Valsa  myinda,  C.  and  E. 

Dothidea  melanoplaca,  Demi. 

Lophiostoma  angustilabrum,  B,  and  Br. 

Sphoerella  Leersiae,  Pass. 


(20 


PLANTS  COLLECTED. 


Not  new  to  the  Herbarium. 


Ranunculus  abortivus,  L. 
Brassica  arvensis,  L. 
Viola  Selkirkii,  Pursh. 
Acer  Pennsylvanicum,  L. 
Trifolium  repeus,  L. 
Rubus  triflorus,  Ricliardson. 
Tiarella  cordifolia,  L. 
Heracleum  lanatum,  Mx. 
Tauacetum  vulgare,  L. 
Vaccinium  corymbosum,  L. 
V.  Pennsylvauicum,  Lam. 

Scutellaria  galericulata,  L. 
Marrubium  vulgare,  L. 
Polygonum  orientale,  L. 
Fraxinus  pubescens,  Lam. 
F.  sambucifola.  Lam. 

Quercus  allja,  L. 
Q.  coccinea,   Wang. 

Q.  tinctoria,  Bart. 

Q.  rubra,  L. 

Carya  amara,  Nutt. 
Potamogetou  gramineus,  L. 
P.  pusillus,  L. 

P.  pectinatus,  L. 


Polygonatum  giganteum.  Diet. 

Uvularia  sessilifolia,  L. 

Carex  vulpinoidea,  Mx. 

C.         cephalopliora,  MuJil. 

C.         Muhlenbergii,  Schh. 

C.         lagopodioides,  Schk. 

C.         cristata,    Schw. 

C.         miralnlis,  Dew. 

C.         adusta,  Boott. 

C.         stricta,  Lam. 

C.         granularis,  Mtdil. 

C.         gracillima,  Schw. 

C.         virescens,  MuJd. 

C.         plantaginea,  Lam. 

C.         laxiflora,  Lam. 

C.         Emmonsii,  Deic. 

C.         Pennsylvanica,  Lam. 

Zizania  aquatica,  L. 

Stipa  aveuacea,  L. 

Bromus  racemosus,  L. 

Poa  trivialis,  L. 

Aira  flexuosa,  L. 

Osmunda  cinuamomea,  L. 

Aspidium  Boottii,  Tuckm. 
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NeiD  to  the  nerharium. 


Agaricus  alluviiuus,  Pl\ 

A.  rubrotinctus,  Pic, 

A.  albus,  Sclmff. 

A.  stellatus,  Fr. 

A.  pascuus,  Pers. 

A.  sinuatus,  Fr. 

A.  fastibilis,  Fr. 

A.  aluicola,  Fr. 

A.  sulcatipes,  PJc. 

A.  hserens,  Pk. 

A.  -  tiliophilus,  Pk. 

A.  nitidipes,  Pk. 

A.  epimj^ces,  Pk. 

Hygrophorus  fuligineus,  Frost. 

H.  flavodiscus,  Frost. 

Russula  heterophylla,  Fr. 

3Iarasmius  salignus,  Pk. 

Polyporus  immitis,  Pk. 

P.  fraxiuojDhilus,  Pk. 

Irpex  crassus,  B.  and  C. 

I.         mollis,  B.  and  C. 

Corticium  effuscatum,  C.  and  E. 

Thelephora  rosella,  Pk. 

Clavaria  pinophila,  Pk. 

Cyphella  lata,  Fr. 

Phoma  cucurbitale,  B.  and  C. 

Sphffii'opsis  Caryse,   C.  and  E. 

Discella  hysterlella,  Pk. 

D.  albomaculans,  Pk, 

Glceosporium  fraxinea,  Pk. 

Septoria  cannabina,  Pk. 

S.  Sicyi,  Pk. 

S.  Calystegife,  Soa^c. 

S.  Cirsii,  Niessl. 


Septoria  musiva,  Pk. 
Phyllosticta  Cratsegi,  Pk. 
P.  variabilis,  Pk. 

Protomyces  macrosporus,  Uhg. 
Ustilago  pallida,  Schrcet. 
Acalyptospora  Populi,  Pk. 
Macrosporium  transversum,  Pk. 
Alternaria  tenuis,  jVees. 
EUisiella  caudata,  Sacc. 
Botrytis  ceratioides,  Pk. 
Dactylium  dendroides,  Fr. 
Verticillium  Lactarii,  Pk. 
Cercospora  Tilias,  Pk. 
C.  Lepidii,  Pk. 

C.  Datura?,  Pk. 

C.  '    loneispora,  Pk. 

C.  varui,  Pk. 

Ramularia  Pianunculi,  Pk. 
R.  Yaccinii,  Pk. 

Pi.  Hamamelidis,  Pk. 

R.  aquatilis,  Pk. 

Asterophora  Pezizae,  Cd. 
Peziza  Ijetiriil^ra,   Che. 
P.  singularia,  Pk. 

Tympanis  Xemopanthis,  Pk. 
Ceuaugiuna  betulinum,  Pk. 
Triblidium  clavfesporura,  Pk. 
Ascomyces  deformans.  Berk. 
Gjonnascella  aurantiaca,  Pk. 
Valsa  tomentella,  Pk. 
Sphferia  petiolophila,  Pk. 
Sphaerella  fraxinea,  Pk. 
Venturia  curviseta,  Pk. 


(3.) 


CONTRIBUTORS  AND  THEIR  CONTRIBUTIONS. 


Mrs.  S.  M.  Bust,  Syracuse,  N.  T. 


Potamogton  crispus,  L. 
Geranium  maculatum,  L 


Smilax  hispida,  Muhl. 
Mary  E.  Banning,  Baltimore,  Md, 


Pachyma  Cocos,  Fr. 


Liszie  G.  Barneft,   Cannonsbnrg,  Pa, 


Secotium  Warnei,  Pk. 

Eloise  Butler,  MinneapolU,  Minn. 
Secotium  Warnei,  Pk. 

W.  R.  Gerard,  New  Tork,  N.  Y. 
^Ecidium  Rusbyi,  Ger.  Polyporus  arcularius,  Fr. 

J.  B.  Ellis,  Newfield,  N.  J. 
Corticium  effuscatum,   C  and  E.  Puccinia  Mikanite,  Sjieg. 

Rostafinskia  australis,  Speg.  Graphium  verticillatum,  Speg. 

Lycoperdon  constellatum,  Fr. 

[Sen.  Doc.  No.  38.]  17 
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C.  J.  Sprague,  Boston,  Mass: 

Lccidea  vescicularis  Hoffm.  Biatora  globifera,  Ach. 

S.  H.  Wright,  M.  D.,  Perm  Yafi,  N.  Y. 

^cidium  Asperifolii,  Pers. 
M.  Falcarii,  D.  C. 

Pucciuia  corouata,  Gd. 


Erj-siphe  Montaguei,  Lev. 
Polythrincium  Trifolii,  Ccl. 
Peronospora  Schachtii,  Fckl. 


E.  C.  Howe,  M.  D.,  Yonhers,  N.  Y. 

Eragrostis  pilosa,  Beauv.  Carex  Muhlenbergii  v.  enervis,  Boott. 

E.  Purshii,  Schrad. 

M.  F.  Merchant,  M.  D.,  Moravia,  N.  Y. 

Mitchella  repens,  L. 

H.  W.  Barnu7n,   Valley  Falls,  iV.  Y. 

Trillium  grandiflorum,  Salisb. 


Prof.  C.  E.  Bessey,  Ames,  Iowa. 


Secotium  Warnei,  Pk. 


C.  W.  Irish,  Iowa  City,  Iowa. 
Polyporus  fraxinophilus,  Pk.  Trainetes  Peckii,  Kalchh. 

I.  Coioles,  Flushing,  iV.    Y. 
Ojmutia  Rafinesquii,  Fngelm. 


J.  L.  Bennett,  Providence,  R.  I. 


Carex  cristata  Schw. 
C. 

c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 


aurea,  Nutt. 

C. 

miliaris,  Mx. 

C. 

microdonta,  Torr. 

c. 

panicea,  L. 

c. 

vividula,  Mx. 

c. 

festiva,  Deio. 

c. 

sycnocephala,  Carey. 

c. 

athrostachya,  Olney. 

c. 

scoparia,  Schk. 

c. 

lagopodioides,  Schk. 

c. 

festucacea,  Schk. 

c. 

straminea,  Schk. 

c. 

Haleana,   Olney. 

c. 

alata,  Torr. 

c. 

Bonplandii,  Kunth. 

c. 

torta,  Boott. 

c. 

crinita,  Lam. 

c. 

pallescens,   L. 

c. 

flaccosperma,  Dew. 

c. 

grisea,   Wahl. 

c. 

virescens,  Muhl. 

c. 

gynocrates ,  Wormsk. 

c. 

capitata,  L. 

c. 

nigricans,  Mey. 

c. 

pauci flora.  Light/. 

c. 

fiiifoha,  mat. 

c. 

polytrichoides,  3Iuhl. 

c. 

Muhlenljcrgii,  Schk. 

c. 

Carex  conjuncta,  Boott. 

alopecoidea,  Tuehm. 
rosea,  Schk. 
stipata,  3Iuhl. 
sparganioides,  Muhl. 
cephaloidea,  Boott. 
cephalophora,  Muhl. 
bicostata,  Olney. 
vulpinoidea,  Mx. 
Kunzei,   Olney. 
Gayana,  Desu. 
teretiusciila, 
prairea,  Bew. 
siccata,  Dew. 
distich  a,  Huds. 
bromoides,  Schk. 
stenopliylla,   Wahl. 
Douglassii,  Boott. 
chordorhiza,  Ehrh. 
tenella,  Schk. 
canescens.  L. 
vitilis.  Fr. 
tenuiflora,  Wahl. 
trisperma,  Deio. 
Dewey  ana,  Schw. 
albolutescens,  Schw. 
maritima,  Mull. 
aquatilis.  Wahl. 
leuticularis,  Mx. 
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Cares 

:  aperta,  Boott. 

Carej 

:  miliacea,  Muhl. 

C. 

rigid  a,   Good. 

C. 

arctata,    3fx. 

C. 

limosa,  L. 

c. 

debilis,  Mx. 

C. 

Buxbaumii,  Wahl. 

c. 

filiform  is,  L. 

C. 

Steudellii.  Kunth. 

c. 

striata,  3fx. 

c. 

atrata,  L. 

c. 

trichocarpa,  MuM. 

c. 

nigra.  Alii. 

c. 

Pseudo-Cyperus,  L. 

c. 

Willdenovii,  ScTik. 

c. 

hystricina,   Willd. 

c. 

Backii,  Boott. 

c. 

intiimesc^ns,  Budge, 

c. 

Geyeri,  Boott. 

c. 

Grayii,    Caret/. 

c. 

longirostris,  Torr 

c. 

lupulina,  MuM. 

c. 

amplifolia,  Boott, 

c. 

subulata,  Mx. 

c. 

Fraseriana,  Sims. 

c. 

squarrosa,  L. 

c. 

retroflexa,  MuTil. 

c. 

retrorsa,  ScJiio. 

c. 

stellulata,  Good. 

c. 

Schweiuitzii,  Dew. 

c. 

Davisii,    S.  &  T. 

c. 

utricnlata,  Boott. 

c. 

gracillima,  Scliw. 

c. 

monile,   Tuckm. 

c. 

triceps,  Mx. 

c. 

puUa,  Mx. 

c. 

plantaginea,  Lam. 

c. 

Whitney i,  Olney. 

c. 

Careyana.  Torr. 

c. 

Tnckermani,  Boott. 

c. 

platyphylla.  Carey. 

c. 

Olneyi,  Boott. 

c. 

retrocurva,  Dew. 

c. 

Raynoldii,  Dexc. 

c. 

laxiflora,  Lam. 

c. 

podocarpa,  R.  Br. 

c. 

eburnea,  Boott. 

c. 

foetida,  All. 

c. 

umbellata,  SchTc. 

c. 

Rossii,  Boott. 

c. 

Emmonsii,  Deio. 

c. 

Halleriana,  Asso. 

c. 

nigromarginata,  Schw. 

c. 

Cherokeensis,  Schw. 

c. 

Pennsylvanica,  Lam. 

c. 

debilis,  Mx. 

c. 

varia,  Muhl 

c. 

oxylepis.   Torr. 

c. 

Richardsonii,  B.  Br. 

c. 

Boottiana,  Benth. 

c. 

pubescens,  Jfuhl. 

(4.) 
SPECIES  NOT  BEFORE  REPORTED. 

Erageostis  Purshii,  Schrad. 

Waste  places  about  Yonkers.     E.  C.  Hotve. 
Agaricus  metul.esporus,  B.  and  Br. 

AYoods.     Adirondack  mountains.     August  and  September. 
Agaricus  alluviixus,  Ph. 

Alluvial  soil,  among  weeds.     Albany.     July. 
Agaricus  rubrotixctus,  Pl\ 

Thm  woods  and  open  places.     July — September. 

For  the  description  of  this  and  the  two  species  next  preceding, 
see  the  synopsis  of  the  subgenus  Lepiota  iu  the  closing  pages  of 
this  report. 
Agaricus  albus,  Schceff. 

Woods.     East  Berne,  Albany  county.     August. 
Agaricus  stellatus,  Fr. 

Decaying  prostrate    trunks  of   trees   iu   woods.     East   Berne, 
August. 
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Aqaricus  pascuus,  Pers. 

Woods.     East  Berne.     August.     Sometimes  the  freshly  broken 
plant  has  a  slight  odor  of  meal. 
Agaricus  sinuatus,  Fi'. 

"Woods.     East  Berne.     August. 
Agaricus  fastibilis,  Fr. 

Thin  woods.  Albany.  October.  The  plant  here  noticed  is  a 
white  variety,  approaching  var.  alha,  but  with  a  short  stem. 
The  spores  are  almost  ochraceous.  The  drops  of  moisture  on  the 
lamellje  at  length  dry  up  and  leave  brownish  stains  or  granules 
resembling  those  on  the  stem  and  tubes  of  Boletus  granulatus. 
Agaricus  alnicola,  Fr. 

In  low  swampy  woods  about  the  base  of   alders.     Sandlake, 
October. 
Agaricus  (Galera)  sulcatipes,  n.  sp. 

Pileus  thin,  ovate,  then  conical  or  subcampanulate,  hygroph- 
anous,  chestnut-colored  and  generally  striatulate  on  the  margin 
when  moist,  becoming  paler  when  dry ;  lamellas  ascending,  sub- 
distant,  adnate,  v/hitish,  becoming  ferruginous-cinnamon ,  stem 
slender,  straight  or  flexuous,  equal,  hollow,  rather  tenacious, 
striate-sulcate,  silky,  floccose-pruinose  toward  the  base,  white, 
often  tinged  with  blue  or  green  at  the  base ;  spores  elliptical,  fer- 
ruginous-cinnamon, -00025  —  0003'  long,  -00016'  broad. 

Plant  gregarious,  1-5 — 3' high,  pileus  5  " — 8  "  broad,  stem  1" 
thick . 

"Woods.     East  Berne.     August. 

The  plants  were  found  growing  on  a  bed  of  buckwheat  bran. 
The  stem  is  white  and  almost  shining ;  striate  and  silky  above, 
and  pulverulent  or  floccose-pruinose  at  the  base,  where  it  generally 
assumes  a  greenish-blue  color  if  handled  when  moist.  When  dry 
the  stem  is  distinctly  furrowed.  The  pileus  fades  in  drying  to 
subochraceous  or  subalutaceous.  The  lamellae  are  sometimes 
white  on  the  edge. 
Agaricus  (Cuepidotus)  h^rens,  n.  sp. 

Pileus  convex,  sessile,  cuneiform  or  dimidiate,  glabrous,  hy- 
grophanous,  viscid  and  striatulate  on  the  margin  when  moist, 
white  or  whitish  when  dry  ;  lamellae  moderately  close,  narrow, 
tapering  toward  each  end,  subcinereous,  then  brownish ;  spores 
elliptical,    pale-ferruginous,    -0003' long,    -0002' broad. 

Pileus  4" — 13'  long  and  broad. 

Decaying  wood.     Albany.     September. 
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The  elliptical  spores  and  viscid  pileus  are  distinguishing  char- 
acters in  this  species.  •  The  pileus  is  often  stained  by  the  spores 
and  it  then  has  a  sordid  or  squalid  appearance.  When  not  so 
stained  it  is  very  white  if  dry,  watery-white  if  moist.  The 
margin  is  very  thin.  The  lamellre  are  dingy,  when  young,  and 
they  become  darker  with  age.  The  stem  is  wanting  or  merely 
rudimentary.     The  pileus  is  attached  by  white  filaments. 

AGABICCS  (CrEPIDOTUS)  TILIOPHILUS,  71.  sp. 

Pileus  rather  thin,  convex,  minutely  pulverulent  or  subglabrous, 
hygrophanous,  watery-brown  and  striatiilate  on  the  margin 
when  moist,  dingy  buflf-color  when  dry  ;  lamellae  rather  broad, 
subdistant,  rounded  beliind,  adnesed,  colored  like  the  pileus,  be- 
coming ferruginous-cinnamon ;  stem  very  short,  often  curved, 
solid,  eccentric,  whitish,  pruinose,  with  a  white  pubescence  at  the 
base;  spores  ovate  or  subelliptical,  brownish-ferruginous,  -0002' — 
•00025  long,  -00016' — 00018'  broad. 

Pileus  6" — 12"  broad,  stem  2" — 4"  long,  1"  thick. 

Dead  trunks  and  branches  of  basswood,  Tilia  Americana.  East 
Berne.     Ausrust. 

Sometimes  the  plants  are  so  closely  crowded   that  they  appear 
caespitose . 
Agaricus  (Hypholoma)  xitidipes,  n.  sp. 

Pileus  fleshy,  firm,  convex,  glabrous  or  obscurely  fibrillose, 
whitish  or  yellowish ;  lamellae  close,  adnexed,  wh'tish  or  subcin- 
ereous^  becoming  rosy-brown,  generally  white  on  the  edge  ;  stem 
equal  or  slightly  thickened  at  the  base,  solid,  silky,  shining, 
whitish;  spores  ovate,  rosy-brown, '0002' — 00025' long, -00016' — 
•00018'  broad. 

Plant  2 — 4  high,  pileus  2' — 3'  broad,  stem  3' — 4    thick. 

Damp,  shaded  ground.     Albany.      September. 

Externally  this  species  resembles  A.  prcecox,  from  which  its  solid 
stem  and  smaller  spores  at  once  distinguish  it. 
Agaricus  (Pax^olus)  epimyces,  n.  sp. 

Pileus  fleshy,  at  first  subglobose,  then  convex,  white,  silky- 
fibrillose,  flesh  soft,  white  or  whitish  ;  lamella?  rather  broad,  some- 
what close,  rounded  behind,  adnexed,  dingy- white,  becoming 
brown  or  blackish,  with  a  white  edge;  stem  shore,  stout,  tapering 
upwards,  strongly  striate  and  minutely  mealy  or  pruinose,  solid 
in  the  young  plant,  hollow  in  the  mature  plaut,  but  with   the 

I     cavity  small,  hairy  or  substrigosu  at  the  base ;  spores  elliptical, 
•  black,  .0003': — 00035'  long,  -0002 — 00025'  broad. 
Plant  1 — 1-5  high,  pileus  8° — 12"  broad,  stem  3" — 4'  thick. 
Parasitic  on  fungi.     North  Greenbush.     November. 


I 
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This  siuguliir  species  is  referred  to  the  subgenus  Panaeolus  be- 
cause of  its  black  spores.  Its  thick,  fleshy  stem  and  pileus  do 
not  well  accord  with  the  character  of  these  parts  in  the  other 
species  of  this  subgenus,  and,  notwithstanding  the  color  of  the 
spores,  it  may  seem  best  to  some  to  refer  the  species  to  the  sub- 
genus Hypholoma.  A.  Loveianus,  A.  alumnus,  A.  cirrhatus,  A. 
tuberosus,  A.  racemosus  and  A.  pilipes  are  other  species  of 
Agarics  which  are  parasitic  on  putrid  fungi.  The  species  of 
Nyctalis  also  have  a  similar  habitat. 
Hygeophorus  fuligineus.  Frost  31 S. 

Pileus  convex  or  plane,  smooth,  glutinons,  fuscous  or  smoky- 
brown,  the  disk  usually  darker  or  almost  black,  the  margin  some- 
times wavy  or  irregular,  and  in  old  specimens  often  reflexed,  flesh 
white;  lamellae  moderately  broad,  adnate  or  decurrent,  subdis- 
tant,  white,  the  interspaces  often  veiny  ;  stem  variable,  long  or 
short,  equal  or  ventricose,  sometimes  attenuated  at  the  base,  solid, 
glutinous,  white,  sometimes  slightly  stained  with  smoky-brown  ; 
spores  elliptical,  -0003' — 00035'  long,  -0002'  broad. 

Plant  2'— 4'  high,  pileus  1'— 4'  broad,  stem  4"— 10"  thick. 

Pine  woods.     West  Albany.     November, 

The  abundant  gluten  which  covers  the  pileus  gives  it  when  dry 
a  shining  appearance,  as  if  varnished.  There  is  a  short  space  at 
the  top  of  the  stem  which  is  free  from  gluten,  slightly  silky  and 
very  white.  The  plant  grows  either  singly  or  in  tufts  of  three  or 
four  individuals. 
Htgeophorus  flavodiscus.  Frost  MS. 

Pileus  convex  or  plane,  smooth,  glutinous,  white,  with  a  pale- 
yellow  or  reddish-yellow  disk,  flesh  white;  lamella  adnate  or  de- 
current,  subdistant,  white,  sometimes  with  a  slight  flesh-colored 
tint,  the  interspaces  sometimes  veiny;  stem  subequal,  solid,  glu- 
tinous, white,  sometimes  slightly  stained  with  yellow;  spores  el- 
liptical, -00025' — 0003' long,  -00016' broad. 

Plant  2'— 3'  high,  pileus  1'— 3'  broad,  stem  2"— 8"  thick. 

Pine  woods.     West  Albany.     November. 

The  late  Mr.  C.  C.  Frost  sent  me  manuscript  descriptions  of  a 
few  species  of  fungi  which  he  had  found  in  Vermont  and  regarded 
as  new  species.  Among  them  are  descriptions  of  the  two  species 
of  Hygrophorus  now  found  for  the  first  time  withm  our  limits. 
I  have  adopted  the  names  given  by  Mr.  Frost,  but  have  remodeled 
his  descriptions  and  extended  them  so  as  to  include  the  character 
and  dimensions  of  the  spores.  Both  species  were  found  growing 
together,  and  but  for  the  marked  difference  in  the  coloration  of 
the  pileus  both  might  readily  be  taken  for  forms  of  one  species. 


Report  of  the  State  Botanist.  135 

This,  like  the  preceding  one,  has  a  short  white  space  at  the  top  of 
the  stem,  free  from  the  viscidity  that  exists  elsewhere.  It  re- 
sembles in  many  respects  Hygrophorits  speciosus,  which  has  the 
pileus  red,  fading  to  yellow  with  advancing  age.  Perhaps  the 
three  may  yet  prove  to  be  forms  of  one  very  variable  species,  for 
the  most  conspicuous  differences  between  them  consist  in  the 
colors  of  the  pileus.  The  constancy' with  which  the  three  styles 
of  coloration  has  thus  far  been  maintained  indicates  a  specific 
difference,  but  color  alone  is  not  generally  regarded  as  having  any 
specific  value. 
RussuLA  heterophylla,  Fr. 

Woods.     East  Berne.     August. 
Marasmius  saligxus,  n.  sp. 

Pileus  submembranous,  convex  or  plane,  without  striae,  dry> 
glabrous  or  subpruinose,  whitish  ;  lamellfe  rather  narrow,  adnate, 
subdistaut,  whitish,  sometimes  united  behind  in  pairs,  occa- 
sionally branched ;  stem  short,  slender,  stuffed,  reddish-brown 
slightly  mealy  or  pruinose,  inserted  ;  spores  ovate  or  subelliptical, 
pointed  at  one  end,  -00025'  —  00032'  long,  00016'  broad. 

Plant  6" — 10"  high,  pileus  2" — 5°  broad,  stem  scarcely  half  a 
line  thick. 

Bark  of  living  willow  trees.     Bethlehem.     September. 

This  species  is  closely  related  to  M.  ramealis,  but  in  that  species 
the  pileus,  according  to  the  description,  is  rufescent  either  wholly 
or  on  the  disk,  and  the  stem  is  white  ;  in  our  species  the  pileus  is 
white  or  whitish  and  the  stem  is  reddish-brown.  Only  in  young 
specimens  is  the  stem  white  and  then  only  at  the  apex.  Some- 
times there  is  a  slight  depression  or  umbilicus  in  tlie  center  of  the 
pileus. 

POLYPORUS  (MeRISMA)  I31MITIS,   11.  Sp. 

Pilei  caespitose-imbricated,  broad,  slightly  convex  or  flattened, 
more  or  less  rough  or  uneven,  radiate-rugose,  tuberculose  or  fibrous- 
hispid,  zoneless,  white,  becoming  tinged  with  yellow  or  alutaceous 
in  drying,  flesh  white,  slightly  fibrous,  soft  and  moist  when  fresh, 
cheesy  when  dry,  with  a  subacid  odor;  pores  minute  angular  or 
even  subflexuous,  about  equal  in  length  to  the  thickness  of  the 
pileus,  the  dissepiments  thin,  white,  often  at  length  dentate  or 
lacerate  on  the  edge;  spores  minute,  white,  elliptical,  •00012  — 
•  00016'  long,  -00007' — 00008'  broad. 

Pilei  2' — 4'  broad,  the  flesh  commonly  3' — 4'  thick. 

Decaying  ash  trunks.     East  Berne.     August. 

The  species  is  apparently  related  to  P.  ccesareus,  but  the  char- 
acter of  the  pores  is  quite  different  in  the  two  species. 
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PoLTPORUS  (Placodermbi)  fraxinophilus,  Ph. 

Pileus  sessile,  thick,  corky,  subtriquetrous,  narrow,  somewhat 
decurreiit  behind,  the  first  year  whitish,  with  a  minute  whitish 
tomentum  or  hairiness,  then  gray,  finally  blackish,  in  old  specimens 
concentrically  sulcate,  rimose,  the  substance  within  obscurely 
zoned,  at  first  whitish,  then  isabelline  or  pale-tawny,  the  margin 
obtuse  ;  pores  stratose,  plane  or  subconvex,  small,  nearly  equal, 
subrotund,  the  dissepiments  obtuse,  entire,  whitish ;  spores 
white,  broadly  elliptical,  -0003 — 00035'  long,  .00025' — 0003' 
broad. 

Pileus  2' — 4'  long,  1' — 1-5'  broad. 

Trunks  and  branches  of  dead  or  languishing  ash  trees.  Coey- 
mans,  Albany  county.     May  and  September, 

The  species  belongs  to  the  tribe  Fomentarii,  and  is  related  by 
its  whitish  pores  and  surface  to  P.  connatus,  but  its  colored  sub- 
stance and  larger  pores  will  easily  distinguish  it  from  that  species. 
Irpex  crassus,  B.  and  C. 

Oak  stumps.     North  Greenbush.     October. 
Irpex  mollis,  B.  and  C. 

Decaying  wood.     Helderberg  mountains.     October. 

The  teeth  in  this  species  are  sometimes  compressed  in  such  a 
manner  that  they  appear  like  radiating  lamellas  broken  up  into 
narrow  segments.  They  have  a  coarse  stout  appearance  even  when 
most  of  them  are  subulate.  The  pileus  is  whitish  and  moist  when 
fresh.  A  resupinate  form  occurs,  both  of  this  species  and  of 
I.  lacteus. 
CoRTiciUM  effuscatum,  O.  and  E. 

Dead  branches.     East  Berne.     August. 
Thelephora  eosella,  n.  sp. 

Very  small,  tufted,  rosette-like,  variously  laciniate,  dentate  or 
subfimbriate  on  the  margins,  whitish  or  subincaruate,  developing 
from  a  blackish  tubercle  ;  spores  minute,  narrowly  elliptical  or 
sublanceolate,  -0002' — 00025'  long,  scarcely  half  as  wide. 

Dead  hrsmches  of  aider,  AInics  incana.     Sandlake.     July. 

This  is  a  very  singular  species,  and  may  prove  to  be  an  imper- 
fect condition  of  some  fungus  quite  unlike  this  one. 
Olavaria  pinopiilla,  n.  sp. 

Stems  short,  more  or  less  tufted,  much  branched ;  branches 
crowded,  often  compressed  above  and  subdigitately  divided,  pale- 
ochraceous,  ultimate  ramuli  rather  long,  subulate,  white  ;  spores 
oblong  or  sublanceolate,  -0004' — 0005' long,  -00016' broad. 

Thin  woods  under  pine  trees.     East  Berne.     August. 

The  tufts  are  about  one  inch  high.  The  spores  appear  white 
when  caught  on  brown  paper. 
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Oyphella  l.eta,  Fr. 

Dead  stems  of  herbs  lying  on  the  ground.    East  Berne.   August. 
The  beautiful  sulphur  color  is  lost  in  drying. 
Phoma  cucurbitale,  B.  and  C. 

Old  squashes.     Sandlake.     July. 
Sph^ropsis  Cary.e,  C.  and  E. 

Dead  bark  of  hickory  trees,  Gary  a  alba.     West  Troy.     May. 
The  perithecia  do  not  always  grow  in  lines,  but  are  frequently 
arranged  in  an  irregular  manner. 

DiSCELLA  HYSTERIELLA,  11.  SI). 

Perithecia  hysteriiform,  nestling  in  the  fibres  of  the  wood,  open- 
ing by  a  longitudinal  chink  or  a  wide  elliptical  aperture,  black  ; 
spores  numerous,  oblong,  obtuse  at  each  end,  colorless,  obscurely 
nmseptate,  -0003' — 0004' long,  .00012' — 00015'   broad. 

Decorticated  wood.     Xorth  Greenbush.     Autumn  and  Spring. 

DiSCELLA  ALBOMACULANS,  11.  SJJ. 

Perithecia  punctiform,  hemispherical,  prominent,  gregarious  on 
an  indefinite  whitish  spot,  black,  opening  by  a  simple  irregular 
or  triradiate  aperture  ;  spores  abundant,  oblong,  colorless,  ob- 
scurely uniseptate,  -0004' — 0005'  long,  -00012'  broad. 

Dead  twigs  of  grape-vines.     Helderberg  mountains.     May. 

Related  to,  but  distinct  from,  the  preceding  by  its  perithecia, 
narrower  and  longer  spores  and  by  its  forming  a  whitish  spot  on 
the  matrix. 
GL(E03P0RIUM  FRAXIXEA,  11.  sj}. 

Spots  numerous,  small,  pale-red  with  a  darker  or  purplish-red 
border  and  usually  with  a  minute  whitish  center,  nuclei  few ; 
spores  oblong-elliptical,  colorless,  -0002' — 00025'  long,  -00016' 
broad,  sometimes  with  a  minute  nucleus  at  each  end. 

hiving  \ea.ves  of  ash,  Fraxi7ius  pitbescens.     Albany.     June. 
Septoria  cannabijta,  n.  sp. 

Spots  suborbicular,  small,  unequal,  cinereous,  often  with  a  red- 
dish-brown border ;   perithecia  minute,   numerous,    epiphyllous, 
central  on   the  spot,  blackish  ;  spores  filiform,  colorless,  curved, 
•  0008' — 0012'  loug. 
Living  leaves  of  hemp.  Cannabis  sativa.     Cold  Spring.     June. 
Septoria  Sicyi,  n.  sp. 

Spots   small,   suborbicular,    scattered   or   rarely  subconfluent, 
whitish  or  cinereous,  arid  ;  perithecia  few,  epiphyllous,  blackish  ; 
spores  filiform,  straight  or  curved,  colorless,  -0016 — 0024'  long. 
Living  leAves  of  Sicyos  angulatus.     Albany.     June. 
Septoria  Calystegi.^,  Sacc. 

Living  leaves  of  Calystegia  Sepium.     Albany.     June. 
[Sen.  Doc.  Xo.  38.]  18 
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Septouia  Cirsii,  Messl 

Living  leaves  of  Canada  thistle,  Cirsium  arvense.West  Albany. 
June. 
SePTORIA  MUSIVA,  11.  sj). 

Spots  small,  numerous,  angular,  brown,  usually  obscurely 
mottled  by  minute  angular  patches  of  paler  color  ;  perithecia  few, 
epipliyllous,  depressed,  black  or  blackish;  spores  cylindrical, 
slightly  curved,  colorless,  sometimes  obscurely  triseptate,  -0012' 
—  0018' long. 

Jj\ving\ea,Yes of  cottomvood,  PopulusmoniUf era.   Albany.  July. 

This  species  differs  from  ^S*.  Populi,  Desm.,  in  the  character  of 
the  spots  which  are  variegated  like  mosaic  work,  and  in  the  septa- 
tiou  of  the  spores. 
Phtllosticta  Ckat^gi,  n.  sp. 

Spots  small,  angular  or  irregular,  sometimes  coniiuent,  red  ; 
perithecia  one  to  five  on  a  spot,  epipliyllous,  minute,  black;  spores 
broadly  elliptical  or  subglobose,  colorless,  -0003'  long,  -00025' 
broad . 

Living  leaves  of  thorn  bushes,  Cratcegus  tomeniosa.     Albany. 
July. 
Phyllosticta  variabilis,  n.  sp. 

Spots  small  or  large,  suborbicular  or  irregular,  brown  or  reddish- 
brown,  the  center  at  length  dotted  with  whitish  arid  areas  or  be- 
coming entirely  and,  finally  falling  away ;  perithecia  minute, 
epipliyllous,  black ;  spores  oblong-elliptical,  colorless,  •  0002' — 
•0003'  long,  -0001' — 00012'  broad. 

Living   leaves   of   purple-flowered  raspberry,  Ruhus  odoratus. 
Albany.     September. 
Protomyces  macrosporus,  Ung . 

Living  leaves  and  stems  of  the  great  ragweed,  Ambrosia  trifida. 
Albany.     June. 

When  this  fungus  attacks  the  stems  it  forms  prominent  swell- 
ings which  are  generally  about  half  an  inch  long  and  nearly  as 
broad  and  of  a  pale-green  color.  The  spores  are  globose  or  sub- 
globose  and  vary  considerably  in  size,  ranging  from  -0014' — 0024' 
in  diameter.  They  are  imbedded  in  the  tissues  of  the  swellings. 
TJstilago  pallida,  Schrcet. 

Flowers  of  wild  buckwheat.  Polygonum  cilinode. 

Three  species  of  smut  occur  on  our  knot-weeds.  Ustilago 
utrimdosa  is  common  on  Polygonum  Pennsylvanicum,  U.  Can- 
dollei  is  found  on  P.  sagittatum  and  U.  pallida  on  P.  cilinode. 
Catskill  mountains  and  Grafton,  Rensselaer  county. 
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acalyptospora  populi,  h.  sp. 

Spots  irregular  or  suborbicular,  reddish-brou'n,  definite;  spores 
epiphyllous,  oblong-ovate  or  subfusiform,  scarcely  pedicellate, 
colored,  one  to  two-septate,  -0008'— -0009'  long,  .0003' — 00033' 
broad . 

Living  leaves  of  the  great-toothed  poplar,  Fajnchis  grandideii- 
tata.     Center.    July. 

The   fungus   was  found   on   the   leaves  of  young  trees.     The 
affected  tissues  soon  break  up  and  fall  out.     The  spores  appear  to 
form  gummy  patches  or  reticulations  slightly  darker  than   the 
general  color  of  the  spot. 
Mackosporicm;  traxsyersum,  n.  sjj. 

Spots  pale,  at  first  greenish-yellow,  then  whitish  and  arid,  some- 
times with  a  reddish-brown  border,  forming  transverse  bands  on 
the  leaf  ;  flocci  tufted,  subflexuous,  septate,  colored, -0016' — 0025- 
long,  -00016' — 0002'  broad;  spores  apical,  oblong-ovate  or 
oblong-clavate,  either  obtuse  at  both  ends  or  acuminate  or  sub- 
rostrate  at  one  end,  three  to  five-septate,  with  here  and  there  a 
longitudinal  septum,  colored,  -001' — 002'  long. 

Living  leaves  of  Carex  stricta.     West  Albany.     May. 

The  discolored  spots  are  often  sterile.     Frequently  the  leaves  are 
narrowed  at  the  affected  spots  by  the  contraction  of  the  tissues 
and  are  thereby  weakened  and  abruptly  bent. 
Alterxaria  texuis,  Nees. 

Inner  surface  of  old  pods  of  silkweed,  Asclepias  Cornuti. 
North  Greenbush.     November. 

In  some  specimens  the  rostrum  of  the  spores  is  not  dilated  at 
the  apex  as  figured  by  Corda,  but  as  the  two  forms  grow  inter- 
mingled in  the  same  patch  they  are  evidently  all  one  species.  The 
spots,  as  I  find  them,  are  generally  thinly  effused  and  indefinite, 
not  definite  as  figured  in  "Fungi  Italici." 
Ellisiella  caudata,  Sacc. 

Dead  leaves  of  broom-grass,  Andropogon  scoparius.  Center. 
May. 

This  genus  appears  to  me  to  be  founded  on  very  slight  characters. 
It  scarcely  differs  from  Colletotrichum,  except  in  having  the  spores 
longer  pointed. 

BOTRYTIS  CERATIOIDES,  11.  Sp. 

Flocci  white,  flaccid,  suberect,  obscurely  septate,  simple  or 
sparingly  branched,  obtuse  and  sometimes  bilobed  at  the  apex, 
the  upper  part  densely  pulverulent  with  spores;  spores  globose, 
smooth,  subochraceous  or  isabelline,  -00025' — 0003'  in  diameter. 

Decaying  wood  of  hemlock,  Ahies  Canadensis.    Albany.    June. 
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This  fungus  forms  more  or  less  extensive  patches  over  the  sur- 
face of  the  wood.  The  upper  part  of  the  flocci  being  covered  with 
spores,  the  general  aspect  is  somewhat  similar  to  that  of  some 
species  of  Ceratium,  e.  g.,  G.  hydnoides.  The  spores  are  so  abun- 
dant that  they  hide  the  flocci  and  at  first  sight  the  whole  fungus 
appears  to  be  pale  ochraceous.  The  smooth  spores  and  white  flocci 
separate  this  species  from  B.  carnea,  Schum. 
Dactylium  dendroides,  Fr. 

Decaying  wood  and  fungi.     East  Berne.     August. 

VerticilUum  agaricinum,  Bon.,  is  closely  related  if  not,  indeed, 
the  same  species. 
Verticillium  Lactarii,  n.  sp . 

Flocci  branched,  white;  branches  either  simple,  opposite  or 
verticillate,  the  ultimate  ramuli  tapering  to  the  apex ;  spores 
apical,   obovate  or  oblong-elliptical,  smooth,   colorless,    -0006' — 

•  0012'  long,  -0004' — 0005'  broad,  usually  with  a  slight  point  or 
apiculus  at  the  base. 

Putrescent  Lactarii,  especially  L.  subdulcis.     Center  and  East 
Berne,     June  —  August. 
Cercospora  Tili^,  Pk. 

Living  leaves  of  basswood,  Tilia  Americana.     Sandlake.    July. 
Cercospora  Lepidii,  n.  sj). 

Spots  small,  orbicular,  grayish-brown  or  subciuereous,  usually 
marked  with  faint  concentric  lines;  flocci  amphigeuous,  about 

•  0016'  long,  single  or  two  to  three  in  a  cluster,  pallid  ;  spores  very 
long,  tapering  upwards,  slightly  constricted  at  the  septa,  eight  to 
nine-septate,  -005' — 007'  long,  -0007' — 0008'  broad  in  the  widest 
part,  greenish. 

Living  leaves  of  the  field  pepper-grass,  Lepidium  campestre. 
New  Baltimore,  Greene  county.     May. 

This  is  a  very  singular  species.  The  fungus  occurs  on  both  sides 
of  the  leaf,  but  is  more  abundant  on  the  upper  surface.  The 
flocci  are  short  and  thick  and  occasionally  branched.  The  septa 
occur  in  the  broad  part  of  the  spore,  the  upper  part  being  much 
narrowed .  Occasionally  a  cell  is  divided  by  a  longitudinal  septum. 
Cercospora  Datura,  n,  sp. 

Spots  suborbicular  or  irregular,  varying  in  color  from  cinereous 
to  reddish-brown,  sometimes  marked  by  irregular  or  flexuous 
elevated  lines;  flocci  amphigenous,  scarcely  tufted,  about  equal 
to  the  spores  in  length  ;  spores  rather  large,  narrowed  upwards, 
greenish,  four  to  six-septate,  ^OOS'— -003'  long,  about  -0005'  broad 
in  the  widest  part. 
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Living  leaves  of  stramonium,  Datura  Stramo7iinm.  Cold  Spring, 
Putnam  county.     June. 
Cercospora  loxgispora,  n.  sp. 

Spots  suborbicular,  sometimes  confluent  and  irregular,  grayish- 
brown,  the  margin  slightly  darker;  flocci  amphigenous,  sometimes 
epiphyllous  only,  tufted,  -0008' — .0016'  long,  colored;  spores 
very  long,  variously  curved  or  flexuous,  colorless,  simple  or  ob- 
scurely septate,  sometimes  forked,  .0024' — 0056'  long,  about 
•00016'  broad. 

lAYing  \evives  of  Inipme,  Lupiims 2JefeJims.     Center.    July. 

The  species  is  apparently  very  distinct  from    C.  Lupini,  Cke., 
and  is  well  marked  by  its  densely  tufted  black  flocci  and  its  very 
long  hyaline  spores. 
Cercospora  vabia,  n.  sp. 

Spots  suborbicular,  sometimes  large  and  irregular,  reddish- 
brown,  with  a  darker  margin,  reddish-gray  beneath :  flocci  few, 
hypophyllous,  tufted,  short,  slightly  colored ;  spores  subcylindri- 
cal,  one  to  five  septate,  sometimes  multinucleate,  '0016' — 003' 
long. 

Living  leaves  of  maple-leaved  Viburnum.  East  Berne. 
August. 

A  form  of  this  species  occurs  on  ViMirnum  Lentago,  in  which 
the  spots  are  brown  and  the  flocci  are  shorter. 
Kamularia  Rantxculi,  n.  sp. 

Spots  suborbicular,  scattered,brown  ;  flocci  hypophyllous, tufted^ 
colorless,  subflexuous  ;  spores  oblong,  sometimes  narrowed  toward 
one  end,  simple  or  uniseptate,  occasionally  catenulate,  colorless, 
•00065'  — 0016'  long,  -0003' — 0005'  broad. 

Living  leaves  of    hooked   crowfoot.    Ranunculus   recurvatus. 
West  Albany.     June. 
Ramularia  Vaccixii,  n.  sp. 

Spots  few  or  many,  orbicular,  rarely  confluent,  whitish  or  yel- 
lowish-green, becoming  brown  when  old ;  flocci  short,  nearly 
colorless,  sometimes  creeping,  hypophyllous,  rarely  amphigenous, 
spores  very  abundant,  forming  a  continuous  stratum,  often  catenu- 
late, very  variable,  elliptical,  ovate,  oblong  or  cylindrical,  colorless, 
•0003' — 0012'  long,  -00016' — 0002'  broad. 

Living  leaves  of  blueberry,  Vacciniwn  corymhosum  and  Fac- 
cinium  Peiuisylvamctim.     Center.     July. 

This  species  is  remarkable  both  for  the  abundance  and  the  vari- 
ability of  its  spores. 
Ramularia  Hamamelidis,  n.  sp. 
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Spots  small,  angular,  reddish-brown,  a  little  paler  on  the  lower 
surface ;  flocci  hypophyllous,  tufted,  short,  slightly  colored  ; 
spores  fusiform    or  oblong-cylindrical,  colorless,    -0005 — 0014' 

long. 

Living  leaves  of  witcli-hazel,  Hamamelis  Virginica.  Sand- 
lake.     July. 

Though  the  spots  are  distinct  enough,  the  fungus  is  so  minute 
that  it  is  scarcely  visible  to  the  naked  eye. 
Eamularia  aquatilis,  n.  sp. 

Spots  small,  pale;  flocci  epiphyllous,  tufted,  very  slender,  short, 
flexuous,  white,  -0003'  —  0006'  long;  spores  subfiliform,  nar- 
rowed toward  one  end,  sometimes  three  to  four-nucleate,  color- 
less, -0008' — 0012  long,  -0001' — 00012'  broad. 

Living  leaves  of  jDond-weed,  Potamogeion  lonchites.  Albany. 
September. 

The  tufts  are  numerous  and  very  small  and  white.     When 
magnified  they  have  a  stellate  appearance,  the  spores  diverging 
like  rays  from  the  central  mass  of  tiocci. 
Asterophora  Peziz^,  Cd. 

Hymenium  of  Peziza  heynispherica.     Center.     July. 

This  fungus  covers  the  inner  surface  of  the  Peziza  with  a  white 
stratum  of  slender  filaments  and  stellately  warted  spores. 
Peziza  l^tirubra,  Cke. 

Decaying  leaves  lying  on  damp,  sandy  soil.     Center.     Septem- 
ber. 
Peziza  (Mollisia)  singularia,  w.  5/j. 

Cups  minute,  waxy,  sessile,  flattened  or  convex,  not  distinctly 
margined,  seated  on  irregular,  indefinite  pallid  spots,  dingy-gray 
or  pale  amber-brown;  asci  cylindrico-clavate,  -002' — 003' long, 
•0003' — 0004'  broad;  spores  crowded  or  biseriate,  colorless,  ob- 
long, sometimes  slightly  narrowed  toward  oneend,-0005  —  0006' 
long,  -00016' — 0002'  broad;  paraphyses  filiform,  scarcely  thick- 
ened at  the  apex. 

Under  surface  of  living  leaves  of  hispid  crowfoot,  Rafmnculus 
hispidus.     East  Berne.     August. 

This  is  one  of  the  few  species  of  Peziza  that  attack  living  plants. 
Sometimes  the  cups,  or  rather  the  receptacles,  are  confluent  and 
irregular.     Perhaps  a  form  of  Psettdopeziza  Ranunculi,  Fckl. 
Ttmpanis  Nemopanthis,  n.  sp. 

Receptacles  minute,  densely  tufted,  substipitate,  black,  at  first 
sphaeriiform  and  opening  by  a  slight  irregular  chink,  then  with 
the  disk    exposed,  slightly   margined,  concave   or  plane ;    asci 
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cylindrical,  or  oblong-clavate,  -003' — 0045'  long,  about  -00032' 
broad  ;  spores  filiform,  variously  curved,  sometimes  multinucleate, 
•  0016' — 003'  long. 

Dead  stems  and  branches  of  mountain  holly,  Nemopantlies 
Canadensis.     Grafton,  Rensselaer  county.     July. 

The  tufts  are  erumpeut  and  quite  prominent.  They  vary  much 
in  size,  but  are  generally  one  to  two  lines  broad.  The  receptacles 
are  so  closely  crowded  that  the  disk  is  often  angular  from  mutual 
pressure.  The  species  is  similar  in  its  appearance  to  Tympanis 
alnea. 
Cenangium  betulixum,  n.  sp. 

Keceptacles  ctespitose  or  subseriate,  erumpent  through  short 
transverse  chinks  m  the  bark,  at  first  sphteriiform,  then  open, 
black,  the  disk  nearly  plane,  slightly  margined,  often  irregular 
from  mutual  pressure,  -007' — 014'  broad;  asci  oblong  or  sub- 
clavate,  -0016'  long,  about  -0004'  broad  ;  spores  crowded,  oblong, 
obtuse,  slightly  colored,  triseptate,  -0004' — 0005'  long,  about 
•00016'  broad. 

Dead  bark  of  white  birch,  Betula  populifolia.     Center.      May. 

This  species  differs  from  C.  seriattim,  which  also  occurs  on 
birch,  in  its  small  size,  smaller  tufts,  which  usually  contain  five 
to  ten  plants,  and  in  its  septate  spores. 

TrIBLIDIUM    CLAViESPORUM,  W.  SJJ. 

Receptacles,  Avhen  moist,  suborbicular,  plane  or  slightly  convex, 

margined,  -03' — 04'  broad,  black,  when  dry  more  or  less  con- 

,     tracted,  hysteriiform,  with  thick  labiae;  asci  clavate  or  cylindrical, 

•0035' — 0045' long  ;  spores  oblong-clavate,  crowded  or  biseriate, 

colored,  four-septate,  -0009' — OOll' long,    -0003' — 0004' broad. 

Decorticated  wood  of  willows,  Salix  nigra.     Albany.     July. 

AscoMTCES  deformans,  Berk. 

Living  leaves  of  peach  trees.     Sandlake. 
Gymnascella,  ge7i.  nov. 

Perithecia  wanting  ;  asci  numerous,  subglobose,  produced  upon 
or  among  slender,  branching  filaments. 

Externally  this  fungus  has  the  aspect  of  species  of  Sporotrichum, 
but  the  spores  are  produced  in  asci. 
Gymnascella  aurantiaca,  n.  sp. 

Filaments  slender,  branched,  intricate,  colored,  forming  minute 
subconfluent  bright-orange  or  scarlet-colored  tufts;  asci  numerous, 
subglobose^  produced  among  the  filaments,  -0004' — 0006' long  ; 
spores  orbicular,  -00016' — 0002'  broad,  crowded  in  the  ascus, 
colorless,  generally  uninucleate. 
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Old  bones  in  damp  places.     Albany.     May. 

The  bright  red  color  of  the  tnfts  readily  attract  the  attention. 
The  spores  are  flattened,  and  when  viewed  edgewise  aj^pear  nar- 
rowly elliptical.  The  asci  are  produced  upon  short  branches  of 
the  filaments  and  frequently  form  dense  clusters  or  masses.  I 
have  seen  no  evidence  of  a  perithecium,  and  indeed  the  asci  ai'e 
thin  and  somewhat  fugacious,  and  from  the  crowding  of  the 
spores  are  with  difficulty  seen.  I  have  not  been  able  to  detect 
with  certainty  more  than  six  spores  in  an  ascus,  though  probably 
there  are  eight  in  some  cases. 

By  the  absence  of  a  perithecium,  or  receptacle,  thfs  fungus  is 
related  to  Ascomyces  and  kindred  genera,  but  its  whole  character 
otherwise  is  very  different.  In  its  habitat  it  is  related  to  Onygena, 
the  species  of  which  affect  animal  substances,  but  it  forms  no 
definite  head  or  peridium.  It  also  presents  some  analogies  with 
other  genera,  but  with  none  does  it  seem  to  agree  in  all  respects. 
I  am  disposed,  however,  to  regard  it  as  belonging  to  the  Onygenei, 
notwithstanding  the  absence  of  a  definite  peridium. 
Valsa  (Cryptospora)  tomentella,  n.  sp. 

Perithecia  four  to  eight,  subcircinate,  nestling  in  the  inner 
bark,  black,  clothed  below  with  a  whitish  tomentum,  disk  lan- 
ceolate, whitish  or  brownish,  erumpent  through  a  narrow  trans- 
verse chink  which  is  acute  at  each  end,  pierced  by  the  smooth 
black  ostiola ;  asci  oblong,  broad,  subcylindrical  to  fusiform,  ses- 
sile, .002' — .003'  long;  spores  cylindrical,  crowded,  colorless, 
more  or  less  curved,  obtuse  at  the  ends,  usually  multinucleate, 
.002'— .00-^7'  long,  .00016'— .0002'  broad. 

Bark  of  white  birch,  Betula  populifolia.     West  Albany.  May. 

This  species  is  related  to  V.  cinctiila,  but  the  peculiar  charac- 
ter of  the  disk  and  the  whitish  tomentum  that  invests  the  base 
of  the  perithecia  afford  available  characters  by  which  to  separate 
it  from  that  and  other  allied  species. 
SpHAERIA  PETIOLOPHILA,  11.  sp. 

Perithecia  minute,  scattered,  covered  by  the  epidermis  which  is 
pierced  by  the  prominently  papillate  or  short  rostrate  ostiola,  de- 
pressed-globose, black;  asci  narrow,  subcylindrical,  .0016' —  .0018' 
long ;  spores  narrowly  fusiform,  pointed  at  each  end,  colorless, 
biseriate,  .0005' — .0006'  long,  about  .00008'  broad,  sometimes  con- 
taining three  or  four  nucleoli. 

Petioles  of  fallen  leaves  of  mountain  maple,  Acer  spicatum. 
Helderberg  mountains.     May. 

This  species  belongs  to  the  modern  genus  Gnomonia,  section 
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Eugnomonia.       In    *S'.    2^^^^oIo7-wn    Schw.,    which    according    to 
Fuckel  is  the  same  as  S.  amcena  Nees.,  the  perithecia  are  sur- 
rounded by  a  white  tubercle  and  the  spores  are  shorter  and  half 
as  broad  as  long. 
Sph^kella  fraxixea,  n.  sp. 

Perithecia  numerous,  minute,  .003'  broad,  black,  either  epi- 
phyllous  or  hypophyllous,  generally  collected  in  groups  forming 
suborbicular  spots ;  asci  oblong,  often  slightly  narrowed  above, 
.0014' — .OOIG'  long;  spores  crowded,  oblong-ovate,  uniseptate, 
colorless,  .0004'— .00045'  long,  .00016'-  .0002'  broad,  divided  by 
the  septum  into  two  very  unequal  pai'ts,  the  smaller  part  one- 
third  or  one-fourth  the  length  of  the  larger. 

Fallen  leaves  of  ash,  Fraximis  Americana.  Helderberg  moun- 
tains.    May. 

Distinct  from  SphcB?'ie  Fraxicola  Schw.,  in  the  character  of  the 
spots  and  of  the  perithecia.  I  have  not  seen  fertile  specimens  of 
that  species. 

VeNTURIA  CURVISETA,  11,  sp. 

Perithecia  numerous,  minute,  .003' — .004'  in  diameter,  clus- 
tered or  subgregarious,  black,  bearing  near  the  apex  five  to 
eight  diverging  black  seta,  .003' —  .005'  long  and  abruptly  curved 
near  the  base;  asci  oblong,  narrowed  above,  often  slightly  curved 
.0016' — .002'  long;  spores  crowded  or  bi seriate, oblong,  colorless, 
.00045'— .0005'  long,  .00016'— .0002'  broad,  faintly  uniseptate, 
the  upper  cell  broader  than  the  lower. 

Callen  leaves  of  mountain  holly,  Nemopanthes  Canadeiisis. 
Fenter.     May  and  June. 

The  peculiar  feature  of  this  species  is  found  in  the  curved  bases 
of  the  setae.  These  are  so  strongly  bent  that  they  spread  nearly 
horizontally  and  appear  like  stellate  rays  when  the  perithecia  are 
viewed  from  above.  They  are  few  in  number  and  often  unequal 
in  length. 

(5.) 
REMARKS  AND  0BSERVATI0:N"S. 

Geranium  maculatum,  L. 

A  form  with  white  flowers.     Syracuse.     Mrs.  S,  M.  Rust. 

Cassia  nictitans,  L. 

Banks  of  the  Hudson  river.     North  Greenbush. 
Mitchella  repens,  L. 

The  form  producing  white  berries  occurs  near  Moravia.  M.  F. 
Merchant. 
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Plantago  lanceolata,  L. 

A  singular  form  was  found  by  Mrs.  East  near  Syracuse.     It 
had  a  compound  spike,  ovate  in  outline.     The  branches  were  short 
and  densely  crowded.     It  appeared  as  if  many  of  the  flowers  had 
been  transformed  into  short  branches. 
Potamogeton  amplifolius,  TucTcm. 

This  fine  large  species  is  plentiful  in  Warner's  lake,  East  Berne. 
P.  pusillus,  F.  pectinatus  and  both  varieties    of   P.  gramineus 
also  abound  there, 
Smilax  hispida,  Muhl. 

Flowering  specimens  were  found  in  Cicero  swamp,  Onondaga 
county,  by  Mrs.  Eust. 
Calopogon  pulchellus,  R.  Br. 

A  white-flowered  form.     Syracuse.     Mrs.  M.  G.  Still. 

Juniperus  Virginiana,  L. 

This  tree  is  common  along  the  Hudson  river  from  Albany  to 
West  Point.  It  here  has  a  peculiar  aspect.  The  branches  are 
very  numerous  and  frequently  diverge  from  the  trunk  at  a  small 
angle.  They  afford  a  dense  spray  beautifully  symmetrical  in  out- 
line and  having  nearly  the  form  of  an  elongated  cone.  Its  beauty 
of  figure  renders  it  a  very  desirable  acquisition  for  the  adornment 
of  parks,  court-yards  and  ornamental  grounds.  It  is  freely  at- 
tacked by  three  species  of  fungus,  one  of  which  produces  oblong 
or  spindle-shaped  swellings  in  the  branches  and  which  probably 
has  something  to  do  in  determining  the  peculiar  aspect  of  these 
trees.  The  other  two  produce  the  subglobose  galls  which  are 
commonly  known  as  ''Cedar  apples."  These  fungi  do  not  ap- 
pear to  destroy  the  life  of  the  tree,  though  they  cling  to  it  year 
after  year  as  a  parasite. 

Bromus  tectorum,  L. 

This  beautiful  introduced  grass  has  become  common  all  along 
the  Hudson  Eiver  railroad  between  Albany  and  Cold  Spring  and 
probably  still  farther  south,  Eailroads  are  very  effective  agents 
in  the  dissemination  and  distribution  of  many  plants. 

Cortinarius  iodes,  B.  &  C. 

The  pileus  in  this  species  is  sometimes  spotted  with  white. 
The  bulbous  white  stem  is  adorned  with  lilac-colored  fibrils. 

Lenzites  sepiaria,  Fr. 

This  species  usually  inhabits  wood  of  coniferous  trees,  but  it 
sometimes  occurs  on  other  wood.  It  was  found  near  Albany 
in   company  with  Lenzites  vialis  on  a   prostrate   trunk  of  the 
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necklace   poplar  or   cottonwood,   Popuhis   monilifera. 
occurred  also  on  willow,  Salix  discolor. 
Stereum  rugosum,  Fi\ 

Well-developed  specimens  occurred  near  East  Berne.  The  mar- 
gin was  narrowly  reiiexed,  blackish  and  zonate.  A  cupulate  form 
was  also  fouud. 

Xew  York  Carices. 

Since  the  publication  of  the  New  York  State  Flora,  several  changes 
in  the  nomenclature  of  the  genus  Carex  have  been  made.  A  revised 
list  of  the  New  York  Carices  is  here  given,  the  names  in  the  left-hand 
column  being  those  adopted  by  Dr.  Torrey  in  the  New  York  State 
Flora ;  those  in  the  right-hand  column  are  the  names  applied  to  the 
same  species  in  the  last  edition  of  Gray's  Manual. 


Names  in  X.  Y.  S.  Flora. 

Names  in  Gray' 3  Manual 

Carex  dioica.  L. 

Carex  gynocrates,  Worrmk. 

C. 

exilis,  Dev. 

C. 

exilis.  Dew. 

C. 

pauciflora,  Light/. 

C. 

pauciflora,  lAghtf. 

c. 

polvtrichoides,  Afuhl. 

c. 

polvtrichoides,  Muhl. 

c. 

Wiildenovii,  ScM. 

c. 

Wiildenovii,  Schk. 

c. 

Backii,  Boott. 

c. 

Backii.  Boott. 

c. 

disperma.  Dew. 

c. 

tenella,  Schk. 

c. 

chordorhiza,  Ehrh. 

c. 

chordorhiza,  Ehrh. 

c. 

cephalophora,  Muhl. 

c. 

cephalophora,  Muhl. 

c. 

Muhlenbergii,  Schk. 

c. 

Muhlenbergii,  Schk. 

c. 

siccata,  Dew. 

c. 

siccata.  Dt,w. 

c. 

rosea.  Schl\ 

c. 

rosea,  Schk. 

c. 

retroflexa.  Muhl. 

c. 

retroflexa,  Muhl. 

c. 

sparganioides,  Muhl. 

c. 

sparganioides,  Muhl. 

c. 

stipata,  Muhl. 

c. 

stipata,  Muhl. 

c. 
c. 

vulpinoidea.  Mx. 
setacea,  Deio. 

jo. 

vulpinoidea,  Mx. 

c. 

bromoides,  Schk. 

c. 

bromoides,  Schk. 

c. 

alopecoidea,   Tuckm. 

c. 

alopecoidea,  Tuckm. 

c. 

Sartwellii,  Dew. 

c. 

disticha,  Uiid^. 

c. 

teretiuscula,   Good. 

c. 

teretiuscula,  Good. 

c. 

decomposita,  Muhl. 

c. 

decomposita,  Muhl. 

c. 

trisperma,  Dew. 

c. 

trisperma.  Dew. 

c. 

Deweyana,  Schio. 

c. 

Deweyana,  Schw. 

c. 

canescens,  L. 

c. 

canescens,  L. 

c. 

can.  V.  sphserostachya. 

c. 

can.  V.  vitilis. 

c. 

stellulata,  Good. 

c. 

stellulata.  L. 

c. 

stell.  V.  sterilis. 

c. 

sterilis.    Willd. 

c. 

stell.  V.  scirpoides. 

c. 

stell.  V.  scirpoides. 

c. 

tenuiflora.   Wahl. 

c. 

tenuiflora,   Wahl. 

c. 

scoparia,  Schk. 

c. 

scoparia,  Schk. 

c. 

scop.  V.  lagopodioides. 

c. 

lagopodioides,  Schk. 

c. 

straminea,  Schk. 

c. 

straminea,  Schk. 

c. 

stram.  v.  fcenea. 

c. 

foenea,   Willd. 

c. 

stram.  v.  moniliformis. 

c. 

fcen.  V.  ?  sabuloaum. 
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Carex  stram.  v.  festucacea. 

Carex 

C. 

strain,  v.  cristata. 

C. 

C. 

stram.  v.  mirabilis. 

C. 

c. 

pedunculata,  Muhl. 

G. 
C. 

c. 

squarrosa,  L. 

c. 

Buxbaumii,   Wahl. 

C. 

c. 

triceps,  Mx. 

c. 

c. 

virescens,  Muhl. 

c. 

c. 

gracillima,  Schw. 

c. 

c. 

formosa,  DeiD. 

c. 

c. 

Davisii,  ScIm.  &  Torr. 

c. 

c. 

rigida,    Oood. 

c. 

c. 

augustata,  Booit. 

c. 

c. 

cffisj)itosa,  LJ 

c. 

c. 

aquatilis,    Walil. 

c. 

c. 

aurea,  Nutt. 

c. 

c. 

crinita,  Lam. 

c. 

c. 

oligosperiaa,  Mx. 

c. 

c. 

buUata,  Schk. 

c. 

c. 

bull.  V.  cylindracea. 

c. 

c. 

cylindrica,   Tuckm. 

c. 

c. 

utriculata,  Boott.^ 

c. 

c. 

.subulata,  Mx. 

c. 

c. 

folliculata,  L. 

il 

c. 

intumescens,  Budge. 

c. 

int.  V.  globularis. 

c. 

c 

lupulina,  Muhl. 

c. 

c. 

lup.  V.  polystachya. 

c. 

c. 

scab  rata,  Schw. 

c. 

c. 

Schweiaitzii,  Dew. 

c. 

c. 

retrorsa,   Schw. 

c. 

c. 

teutaculata,  Muhl. 

c. 

c. 

hystricina,    Willd. 

c. 

IS 

c. 

Pseudo-Cyperus,  L. 

c. 

longirostris,   2'o?v. 

c. 

c. 

trichocarpa,  Muhl. 

c. 

c. 

aristata,  B.  Br. 

c. 

c. 

uml>ellata,  Schk. 

c. 

c. 

Penusylvanica,  Lam. 

c. 

c. 

Penn.  v.  Muhleubergii. 

c. 

c. 

Nova;-  Augliai,  Schio. 

c. 

c. 

filiform'is,  L. 

c. 

c. 

lanuginosa,  Mx. 

c. 

c. 

vestita,    Willd. 

c. 

c. 

pubescens,  Muhl. 

c. 

c. 

limosa,  L. 

c. 

c. 

lim.  V.  irrigua.    • 

c. 

c. 

livida,  Willd. 

c. 

c. 

flava,  L. 

c. 

c. 

(Ederi,  Ehrh. 

c. 

c. 

pallescens,  L. 

c. 

c. 

Torreyi,   Tuckm. 

c. 

c. 

striata,  Mx. 

c. 

c. 

granulans,  Muhl. 

c. 

c. 

laxiflora,  Lam. 

c. 

c. 

conoid ea,  Schk. 

c. 

c. 

digitalis,    Willd. 

0. 

NamtM  in  Gray's  Manual. 

Stram.  v.  festucacea. 
cristata,  Schw. 
crist.  V.  mirabilis. 
pedunculata,  Muhl. 
squarrosa,  L. 
Buxbaumii,  Wahl. 
triceps,  Mx. 
virescens,  Muhl. 
gracillima,  Schw. 
formosa,  Bew. 
Davisii,  Schw.  &  Torr. 
rigida  v.  ?  Bigelovii. 
stricta,  Lam. 
vulgaris,  Fr. 
aquatilis,   M^ahl. 
aurea,  Nutt. 
crinita,  Lam. 
oligo.sperma,  Mx. 
buUata.  Schk. 
monile,  Tuckm,. 
Tuckermani,  Boott. 
utriculata,  Boott. 
subulata,  Mx. 
folliculata,  L. 
rostrata,  Mx. 
intumescens,  Budge. 
Grayii,  Carey. 
lupulina,  Muhl. 
lupuliformis,  Sartw. 
scabrata.  Schic. 
Schweinitzii,  Dew. 
retrorsa,  Schw. 
tentaculata,  Muhl. 
hystricina,  Willd. 
Pseudo-Cyperus,  L. 
comosa,  Boott. 
longirostrig,   Torr. 
trichocarpa,  Muhl. 
aristata,  B.  Br. 
umbel  lata,  Schk. 
Pennsylvanica,  Lam. 
varia,  Muhl. 
Novge-Angliae,  Schw. 
filiformis,  L. 
lanuginosa,  Mx. 
vestita,   Willd. 
pubescens,  Muhl. 
limosa,  L. 
irrigua,  Sm. 
livida,   Willd. 
flava,  L. 
CEderi,  Ehrh. 
pallescens,  L. 
Torreyi,  Tuckm,. 
polymorpha,  Muhl. 
granularis,  Muhl. 
grisea,  Wahl. 
conoidea,  Schk. 
digitalis,  WiUd. 
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Names  in  X.  V.  S.  Flora. 

Names  in  Gray's  Manual 

Carex 

oligocarpa,  SchTc. 

Carex 

oligocarpa,  SchJc. 

C. 

olig.  V.  major. 

C. 

Hitchcockiana,  Dew. 

C. 

tetanica,  Schlc. 

C. 

tetanica,  Schk. 

C. 

anceps,    Willd. 

C. 

laxiflora,  Lam. 

C. 

bland  a,  Dew. 

C. 

lax.  V.  blanda. 

C. 

Crawei,  Derc.  mss. 

C. 

Crawei,  Dew. 

C. 

plantaginea,  Lam. 

C. 

plantaginea,  Layn. 

C. 

Careyana,   Torr. 

c. 

Careyana,  To?r. 

C. 

eburnea,  Boott. 

c. 

eburnea,  Boott. 

C. 

flexilis,  Budge. 

c. 

flexilis,  Budge. 

C. 

arctata,  Boott. 

c. 

arctata,  Boott. 

C. 

debilis,  Mx. 

c. 

debilis,  Mx. 

C. 

.miliacea,  Mtihl. 

c. 

miliacea,  Muhl. 

C. 

lacustris,    Willd. 

c. 

riparia,  Curtis. 

The  list  derived  from  the  Flora  of  New  York  comprises  ninety-one 
species  and  fifteen  varieties,  which  in  the  Manual  are  regarded  as  one 
hundred  and  one  species  and  six  varieties.  Representatives  of  the  fol- 
lowing species  and  varieties  have  been  added  to  the  Herbarium  since 
the  publication  of  the  Flora  : 


Carex  scirpoidea,  Mx. 

C.  Steudelii,  Kunth. 

C.  sychnocephala,  Carey. 

C.  alata,  Torr. 

C.  adusta,   Boott. 

C.  torta,  Boott. 

C.  aperta,  Boott. 

C.  lenticularis,  Mx. 

C.  gynandra,  8chw. 

C.  platyphylla,  Carey'. 

C.  Richardsonii,  R.  Br. 

C.  Sullivan tii,  Boott. 

C.  striata,  Mx. 

C.  Houghtonii,    Torr. 

C.  extensa.   Good. 

C.  glaucodea,   Tuckm. 

C.  tentaculata  v.  gracilis,  Boott. 

C.  tent.  V.  altior,  Boott. 

C.  tent.  v.  unispicata,  Ph. 


Carex  capillaris,  L. 

C.  retrocurva,  Dew. 

C.  Muhlenbergii  v.  enervis,  Boott. 

C.  teretiuscula  v.  major.  Koch. 

C.  vulpinoidea  v.  platycarpa,  Olney. 

C.  rosea  v.  radiata.  Dew. 

C.  scoparia  v.  minor,  Boott. 

C.  adusta  v.  sparsiflora,  Olney. 

C.  straminea  v.  tenera,  Boott. 

C.  stram.  v.  ajjerta,  Boott. 

C.  stram.  v.  Crawei,  Boott. 

C.  stricta  v.  strictior,  Gr. 

C.  stricta  v.  xerocarpa,  Gr. 

C.  laxiflora  v.  intermedia,  Boott. 

C.  laxiflora  v.  plantaginea,  Boott. 

C.  laxiflora  v.  latifoiia,  Boott. 

C.  retrorsa  v.  Hartii,  Gr. 

C.  lupulina  v.  gigantoidea,  Dew. 

C.  Emmonsii  v.  elliptica,  Boott. 


The  whole  number  of  species  now  known  to  inhabit  the  State  is 
one  hundred  and  nineteen.  Adding  to  these  the  twenty-six  varieties 
whose  names  are  given  in  the  preceding  list  and  we  have  a  total  of 
one  hundred  and  forty-five  species  and  varieties. 
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(6) 
NEW   YORK   SPECIES   OF  LEPIOTA. 

"  White-spored,  hymenophoi'um  distinct  from  the  stem,  veil  uni- 
versal, concrete  with  the  epidermis  of  the  pileus.  Lamellae  free,  often 
remote,  neither  sinuate  nor  decurrent."  —  Hymen.  Europ .,  p.  39, 

The  word  Lepiota  has  reference  to  the  scaly  character  of  the  pileus. 
The  species  grouped  under  this  name  may  be  distinguished  from  the 
species  of  Amanita  by  the  character  of  the  scales  of  the  pileus,  which 
in  that  subgenus  are  wart-like  and  superficial  and  for  the  most  part 
easily  separable  from  the  pileus,  while  in  this  they  are  intimately 
united  to  the  cuticle,  which  usually  breaks  up  into  scales  or  scale-like 
fragments.  On  the  other  hand  they  are  distinguished  from  the  species 
of  Armillaria  by  the  lamellae  which  in  most  of  the  species  do  not  reach 
the  stem  but  are  wholly  free  from  it.  In  the  few  instances  in  which 
they  reach  the  stem  they  are  but  slightly  attached  to  it,  and  not  sin- 
uate or  decurrent  as  in  Armillaria. 

The  species  are  mostly  of  medium  size,  though  Agaricus  procerus 
has  few  rivals  in  length  of  stem,  and  A.  Morgani  in  breadth  of  pileus. 
The  pileus  is  soft  and  fleshy  but  generally  rather  thin.  The  cuticle, 
which  is  usually  entire  in  the  very  young  plant,  sopn  breaks  up  into 
scales  which  are  appressed  or  erect,  large  or  small,  fibrillose,  floccose, 
granular  or  mealy  according  to  the  species.  These  scales  often  give 
an  ornamental  or  variegated  appearance  to  the  pileus  which  is  quite 
attractive.  In  form,  the  pileus  in  the  young  plant  is  subglobose  or 
ovate,  then  it  becomes  convex  or  campanulate  and  finally  in  many 
species  it  is  nearly  flat  with  a  central  prominence  or  umbo.  This 
umbo  in  such  species  as  A.  procerus  and  yl.  mastoideus  is  especially 
prominent. 

The  lamella3  are  white  or  whitish  in  most  of  the  species.  Occa- 
sionally they  may  be  tinged  with  yellow  and  in  a  few  species  they 
assume  a  smoky-red  or  pinkish-brown  hue  in  old  age  or  in  drying.  In 
A.  Badhami,  A.  meleagris  and  A.  Americanus  the  whole  plant  changes 
color  Avhen  wounded  or  io  drying. 

The  stem  m  most  of  the  species  is  rather  slender  and  either  hollow 
or  stuffed  with  webby  or  cottony  filaments.  The  annulus  or  ring  that 
is  attached  to  and  surrounds  the  stem  is  sometimes  slight  and  disap- 
pears in  very  wet  weather  or  in  old  age.  The  spores,  which  are  nor- 
mally white,  sometimes  assume  a  yellowish  hue  when  kept  a  long  time. 
A.  Morgani,  an  Ohio  species,  is  remarkable  for  producing  spores  of  a 
bright-green  color  which  soon  fades  to  a  dull-green.     The  spores  vary 
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much  in  size  in  the  dilierent  species  and  afford,  in  several  instances, 
excellent  specific  characters.  A.  procei'us  has  very  large  spores,  A. 
cristatus  small  ones  and  A.  mctulcBsjoorus  long  ones. 

Several  of  the  species  occur  in  woods  and  are  especially  fond  of  a 
loose  soil  composed  chiefly  of  decayed  vegetable  matter,  others  grow 
in  open  grassy  places,  in  fields,  gardens  and  cultivated  grounds.  A 
few  are  occasionally  found  on  old  stumps  and  much  decayed  wood. 
A.  acutesquamosus,  A.  cepmsiipes,  and  some  others  are  sometimes  found 
growing  in  conservatories. 

None  of  our  species  are  reputed  to  be  poisonous,  yet  only  two,  A. 
procerus  and  A.  naucinoides,  have  been  reported  edible. 

Fries  divides  this  subgenus  into  two  primary  sections,  the  first  con- 
taining the  species  with  a  dry  pileus,  the  second,  those  with  a  viscid 
pileus.  The  first  section,  which  has  by  far  the  greater  number  of 
species,  is  subdivided  into  five  groups,  all  but  one  of  which  are  repre- 
sented in  our  flora.  Of  the  Mesomorphi,  "smaller,  slender  species 
"with  a  hollow  stem,  a  dry  pileus  and  an  entire,  not  granulose  lacerated 
cuticle,"  we  have  not  yet  detected  any  representatives. 

We  have  followed  the  system  of  Fries  in  our  arrangement  of  the 
species. 

Synopsis  of  the  Species. 

1.   Pileus  dry 2 

2.  Pileus  with  the  margin  even 3 

3.  Annulus  movable,  stem  more  than  five  inches  long. .  .   A.  procerus. 
3.  Annulus  not  movable,  stem  less  than  five  inches  long,  4 

4.  Pileus  smooth,  lamellae  becoming  pinkish-brown. .   A.  naucinoides. 

4.  Pileus  rougli  with  erect  acute  scales 5 

5,  Lamellse  crowded,  some  of  them  forked A.  Friesii. 

5.  Lamellae  close,  simple A.  acutesquamosus. 

4.  Pileus  with  fibrillose,  floccose  or  appressed  scales .  .  6 

6.  Scales  reddish  or  reddish-brown T 

7.  Scales  soon  disappearing  from  the  margin. ...   A.  cristatus. 

7.  Scales  everywhere  persistent     A.  rubrotinctus. 

6.  Scales  blackish  or  blackish-brown & 

8.  Stem  short,  bulbous A.  f uscosquameus . 

8.  Stem  rather  long,  not  bulbous A.  felinus. 

6.  Scales  pale  yellow A.  alluviinus. 

4.  Pileus  with  granular,  branny  or  mealy  scales 9 

9.  Pileus   rusty-yellow   or  reddish-yellow,    lamella; 

adnexed A.  granulosus. 

9.  Pileus  ochraceous-yellow,  lamellae  adnate A.  amianthinus. 

9.  Pileus  dingy-white  or  brownish A.  pusillomyces. 

.9.  Pilftus  white A .  cristatellus. 

2.  Pileus  with  the  margin  striate  or  substriate 10 

10.  Stem  enlarged  above  the  base 11 

11.  Plant  becoming  brownish-red  in  drying A.  Americanus. 

11.  Plant  not  becoming  brownish-red  in  drying  ...   A.  cepaestipes. 
10.  Stem  not  enlarged  above  the  base A.  metulsesporus. 

1.   Pileus  viscid 12 

12.  Pileus  white A.  illinitus. 

12.  Pileus  alutaceous  or  dingy-yellow A.  oblitus. 
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Cuticle  of  the  Pileus  Dry. 

PROCERI. 

Annulus  persiste7it,  movable,  distinct  from  the  volva. 

This  tribe  is  distinguished  by  its  species  having  a  well-developed 
anuulus,  which  soon  breaks  loose  from  its  attachment  to  the  stem  and 
thus  forms  a  movable  ring  upon  it,  and  a  distinct  cavity  or  depression 
in  the  pileus  beneath  the  umbo  for  the  reception  of  the  stem. 

The  only  representative  thus  far  found  in  our  State  is  A.  procerus, 
but  A.  rhacodes,  A.  excoriatus,  A.  mastoideus  and  A.  Morgani  have 
been  reported  from  neighboring  States  and  will  probably  yet  occur  in 
our  limits.  All  the  European  species  of  this  tribe  are  classed  by  Fries 
as  edible . 

Agaricus  procerus,  Scop. 

Tall  Agaric.     Parasol  Mushroom. 

Pileus  at  first  ovate,  then  broadly  convex  or  expanded,  strongly 
unibonate,  scaly  or  spotted  from  the  breaking  up  of  the  cuticle,  whitish 
alutaceous  or  brownish,  the  deflexed  margin  generally  silky-fibrillose, 
the  flesh  soft,  white;  lamellae  close,  free  or  i-omote,  whitish,  sometimes 
tinged  with  yellow  or  pink  ;  stem  tall,  cylindrical  or  slightly  tapering 
upward,  bulbous,  hollow,  squamose  or  furfuraceous,  colored  like  the 
pileus,  sometimes  spotted,  the  annulus  thick,  firm,  movable,  white  ; 
spores  large,  elliptical,  -00055 —-0007'  long,  -00035' — OOOiS'  broad. 

Plant  5' — 10'  high  ;  pileus  3' — 6'  broad  ;  stem  4" — 6'  thick. 

Tields,  pastures,  roadsides  and  occasionally  in  woods.  July  to  Sep- 
tember. 

This  Agaric  resembles  a  parasol  in  shape,  whence  the  popular  name. 
It  is  easily  distinguished  from  the  allied  species  by  its  long  stem, 
movable  ring  and  prominent  umbo.  Generally  the  scales  of  the  pileus 
are  rather  broad  and  distant  from  eacli  other  toward  the  margin,  but 
closer  toward  the  umbo  on  which  the  cuticle  usually  remains  unrup- 
tured. For  this  reason  the  umbo  is  generally  darker  colored  than  the 
rest  of  the  pileus.  Sometimes  the  scales  are  appressed  and  spot-like, 
again  they  are  slightly  reflexed  and  then  they  give  a  rougher  appearance 
to  the  pileus.  They  may  be  brownish,  tawny-brown  or  reddish -brown 
in  color.  They  often  disappear  almost  wholly  from  the  margin  of  the 
pileus  which  then  has  a  whitish  silky  appearance.  The  stem  is 
remarkable  for  its  great  length  when  compared  with  its  thickness  and 
is  suggestive  of  the  specific  name,  j^^ocerus.  In  extreme  cases  it  is 
nearly  or  quite  a  foot  long,  though  rarely  more  than  half  an  inch  thick. 
In  a  dried  specimen  before  me  the  stem  is  nine  inches  long  and  one- 
fourth  of  an  inch  thick.     The  surface  of  the  stem  is  in  many  cases 
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merely  scurfy,  in  others  it  is  scaly  from  the  cracking  of  the  cuticle  into 
small  areas  or  fragments.  Earely  it  has  a  spotted  appearance.  Gen- 
erally the  plant  grows  singly^  but  sometimes  it  forms  large  tufts  or 
clusters. 

Fries  remarks  that  its  odor  and  taste  are  pleasant  and  that  it  is  edible 
•  but  tough.     Probably  for  esculent  purposes  it  would  be  better  "to  use 
only  the  younger  plants. 

CLYPEOLARII. 

Annulus  jjersistent,  fixed,  homogeneous  with  the  universal  veil  lohich 
coats  the  stem. 

In  this  tribe  the  annulus  does  not  become  movable  on  the  stem  and 
the  fibrils  or  scales  of  the  veil  clothe  that  part  of  the  stem  which  is 
below  the  annulus  and  the  exterior  or  lower  surface  of  the  annulus 
also.  The  species  are  mostly  small  or  of  medium  size  and  some  possess 
a  distinct  odor. 

Agaeicus  Friesii,  Lasch. 

Fries'  Agaric. 

"Pileus  fleshy,  soft,  lacerated  into  ajjpressed  tomentose  scales  ;  stem 
hollow,  with  a  webby  pith,  subbulbous,  squamose;  annulus  superior, 
pendulous,  equal;  lamella?  subremote,  linear,  crowded,  branched."'"  — 
Hymen.  Euroj).,  p.  31. 

Pileus  fleshy  but  rather  thin,  convex  or  nearly  plane,  clothed  with 
a  soft  tawny  or  .brownish-taw'ny  tomentum  which  breaks  up  into  ap- 
pressed  often  subconfluent  scales,  the  disk  rough  with  small  acute 
eiect  scales,  flesh  soft,  white  ;  lamellsB  narrow,  croivded,  free,  white, 
some  of  them  forhed ;  stem  equal  or  slightly  tapering  upward,  sub- 
bulbous,  hollow,  colored  like  the  pileus  below  the  annulus  and  there 
clothed  with  soft  tomentose  fibrils  which  sometimes  form  floccose  or 
tomentose  scales,  white  and  pruinose  above,  annulus  well-developed, 
flabby,  white  above,  tawny  and  floccose-scaly  below  ;  spores  .00028'  — 
.00032'  long,  .00012  —.OOOIG   broad. 

Plant  2'  —  5'  high  ;  pileus  1  — 4'  broad  ;  stem  2    — 5'  thick. 

Soft  loose  soil  in  woods  and  low  bushy  places.  July  —  September. 
Catskill  mountains  and  East  Worcester. 

I  have  quoted  the  description  of  this  species  as  it  is  given  in  Epi- 
crisis,  because  the  American  plant  which  1  have  referred  to  it  does  not 
in  all  respects  agree  with  this  description,  but  comes  so  near  it  that  it 
can  scarcely  b^  specifically  distinct.  In  the  American  plant,  so  far  as 
I  have  seen  it,  erect  acute  scales  are  always  present,  especially  on  the 
disk,  and  the  tomentum  of  the  pileus  does  not  always  break  up  into 
[Sen.  Doc.  Xo.  38.]  20 
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distinct  areas  or  scales.  Neither  is  the  stem  usually  scaly  but  rather 
clothed  with  soft  tomentose  or  almost  silky  fibrils.  The  lamellae  are 
crowded  and  some  of  them  are  forked.  At  the  furcations  there  are 
slii^ht  depressions  which  interrupt  the  general  level  of  the  edges  and 
give  them  the  appearance  of  having  been  eaten  by  insects.  The  plant 
has  a  slight  odor,  especially  when  cut  or  bruised. 

Agaric  us  acutesquamosus,   JVein. 

Acute-scaled  Agaric. 

"  Pileus  fleshy,  obtuse,  at  first  hairy-floccose,  tlien  bristly  with  erect 
acute  squarrose  scales  ;  stem  somewhat  stuffed,  stout,  bulbous,  pruinose 
above  the  moderate-sized  annulus  ;  lamellae  approximate,  lanceolate 
simple."  —  Hymen.  Europ.,  p.  31. 

Pileus  convex  or  nearly  plane,  obtuse  or  broadly  subumbonate 
clothed  with  a  soft  tawny  or  brownish-tawny  tomeutum  which  usually 
breaks  up  into  imperfect  areas  or  squamae,  rough  with  erect  acute 
scales  which  are  generally  larger  and  more  numerous  on  the  disk  ; 
lamelL-e  close,  free,  white  or  yellowish  ;  stem  equal,  hollow  or  stuffed 
with  webby  filaments,  subbulbous  ;  spores  about  .0003'  long,  .00012' 
—  .00016'  broad. 

Plant  of  the  same  size  as  the  last. 

Woods  and  conservatories.  Buffalo,  G.  W.  Clinton.  Albany,  A.  F. 
Chatfield.     Adirondack  mountains  and  Brewerton. 

Fries  remarks  that  this  species  agrees  so  closely  with  the  preceding 
one  that  he  thinks  the  two  should  be  united.  The  chief  differences 
set  forth  in  the  descriptions  already  quoted  consist  in  the  appressed, 
tomentose  scales  and  branched  lamellse  of  the  one  and  the  erect  acute 
scales  and  simple  lamellae  of  the  other.  Now  in  the  American  plants 
I  find  erect  acute  scales  on  all  the  specimens,  both  those  with  branched 
and  those  with  simple  lamellae,  so  that  the  difference  between  the  two 
forms  is  reduced  with  us  to  that  of  the  lamellae  alone.  It  is  therefore 
probable  that  they  will  have  to  be  united.  The  form  found  in  the  hot 
houses  seems  to  have  the  tomentum  of  the  pileus  less  dense  and  the 
erect  scales  more  numerous  than  in  the  form  growing  in  woods.  The 
annulus  is  frequently  lacerated.  In  the  specimens  of  the  woods  the 
erect  scales  are  sometimes  blackish  in  color,  and  they  then  contrast 
quite  conspicuously  with  the  tawny  or  brownish-tawny  tomentum  be- 
neath them.  They  vary  in  size  and  shape.  Some  resemble  pointed 
papillae,  others,  being  more  elongated,  are  almost  spine-like.  These  are 
sometimes  curved.  They  are  generally  larger  and  more  numerous  on 
the  disk  than  elsewhere,  and  often  they  are  wholly  wanting  on  the 
margin. 


Report  of  the  State  Botanist.  155 

Agaricus  ckistatus,  a.  &  S. 
Crested  Agaric. 

Pileus  thin,  campanulate  or  convex,  then  nearly  plane,  obtuse,  at 
first  with  an  even  reddish  or  reddish-brown  surface,  thenwhite  adorned 
with  reddish  or  reddish-broio7i  scales  formed  by  the  breaking  up  of  the 
cuticle,  the  central  part  or  disk  colored  like  the  scales  ;  lamellae  close, 
free,  white  ;  stem  slender,  hollow,  equal,  smooth  or  silky-fibrillose  be- 
low the  ring,  whitish,  annulus  small,  white  ;  spores  oblong  or  7iar- 
roivly  subeUiptical.  .0002'  —  .000-28'  long,  .00012'  —.00015'  broad. 

Plant    l'-»-2'  high;    pileus  .5'  — 1.5'  broad  ;    stem  1"  — 2"  thick. 

Grassy  places  and  borders  of  woods.     June  —  September. 

This  species  is  easily  known  by  its  small  size  and  the  crested  ap- 
pearance of  the  white  pileus,  an  appearance  produced  by  the  orbicular 
unruptured  portion  of  the  cuticle  that  remains  like  a  colored  spot  on  the 
disk.  The  fragments  or  scales  are  more  close  near  this  central  part  and 
more  distant  from  each  other  toward  the  margin,  where  they  are  often 
wholly  wanting.  The  scales  are  sometimes  very  small  and  almost 
granular.  In  very  wet  weather  the  margin  of  the  pileus  in  this  and 
some  other  species  becomes  upturned  or  reflexed. 

The  spores  when  viewed  in  one  position  appear  as  if  truncated  at 
one  end  and  acute  or  pointed  at  the  other,  in  another  position  they 
appear  narrowly  elliptical,  the  truncate  end  being  slightly  rounded. 
The  spores  of  A.  Friesii  are  somewhat  similar  in  shape  but  are  a  little 
longer. 

The  plant  usually  has  a  distinct  odor. 

Agaricus  rubrotinctus.  Ph.  n.  sp. 

Red-tinted  Agaric. 

Pileus  thin,  convex  or  nearly  plane,  sometimes  slightly  and  broadly 
umbonate,  at  first  even  with  a  reddish  or  pinkish  surface,  a  little 
darker  and  sometimes  slightly  rough  on  the  disk,  then  adorned  with 
appressed  scales  formed  by  the  breaking-  up  of  the  cuticle  ;  lamellae 
close,  free,  white  or  whitish  ;  stem  hollow,  equal  or  slightly  thickened 
at  the  base,  smooth  or  slightly  silky-fibrillose  below  the  annulus, 
whitish,  the  annulus  tvell  developed,  membranous,  white  or  pinkish, 
persistent;  spores  subeUiptical,  uninucleate,  .00035'  —  ,00045'  long, 
.0002'  — .00025'  broad. 

Plant  1.5'  — 3.5'  high;  pileus  1'  — 2.5'  broad;  stem  2"—  3"  thick. 

Thin  woods  and  open  places.  July  —  September.  Helderberg 
mountains  and  East  Worcester. 
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When  young  this  Agaric  closely  resembles  the  preceding  one  from 
which  it  is  distinguished  by  its  larger  size,  more  scaly  and  less  white 
pilous,  larger  and  more  persistent  annulus  and  larger  spores.  The 
cuticle  sometimes  remains  entire  and  sometimes  cracks  in  a  radiating 
manner  toward  the  margin,  thereby  giving  to  the  pileus  a  sort  of 
fibrillose  or  virgate  appearance.  The  annulus  sometimes  partly  breaks 
from  its  attachment  to  the  stem  and  becomes  almost  movable. 

Agaricus  felixus,  Pers. 
Cat  Agaric. 

Pileus  thin,  subcampanulate  or  convex,  suoumbonate,  adorned  with 
numerous  subtomentose  or  floccose  hlachisli-hroivn  scales;  lamellae  close, 
free,  white  ;  stem  slender,  rather  long,  equal  or  slightly  tapering  up- 
ward, hollow,  clothed  with  soft  loose  floccose  filaments,  brown,  an- 
nulus slight,  evanescent;  spores  elliptical,  -00025' — 0003'  long, 
•  00016' — 0002,  broad. 

Plant  2' — 3-5'  high;    pileus  -5' — 1-5'  broad;    stem  1" — 2"    thick. 

Woods.     Adirondack  mountains.     August  and  September. 

This  is  not  a  common  species  with  us,  having  occurred  thus  far 
only  in  the  woods  of  our  mountainous  regions.  The  scales  or  adorn- 
ments of  the  pileus  are  similar  in  character  to  those  of  A.  Fnesii, 
but  are  much  darker  in  color.  Fries  unites  this  Agaric  with  A. 
ch/peolarius  as  a  variety,  but  says  that  it  is  so  frequent  and  so  con- 
stant in  the  pine  woods  of  Europe  that  it  deserves  to  be  noticed  sepa- 
rately. It  is  easily  distinguished  from  A.  ruhrotinctus  by  the  darker 
color  of  the  scales  of  the  pileus,  by  the  loose  floccose  filaments  that 
clothe  the  brown  stem,  by  the  fugacious  annulus  and  the  smaller 
spores. 

Agaricus  fuscosquameus,  Pk. 
Brown-scaled  Agaric. 

Pileus  rather  thin,  hemispherical  or  convex,  subumbonate,  adorned 
with  numerous  suhstrigose,'  erect  or  rejiexed  hlackish-hroiun  scales; 
lamellai  close,  free,  white  ;  stem  short,  rather  stout,  equal,  hollow  or 
stuffed  with  a  cottony  pith,  clothed  with  loose  soft  dingy  floccose  fila- 
ments, hulhous,  brown;  annulus  slight,  evanescent ;  spores  narrowly 
elliptical,  -00025'— -0003' long,  -00012' — 00015"  broad. 

Plant  2' — 3'  high  ;  pileus  1-5' — 2-5'  broad  ;  stem  3" — 4"  thick. 

Pine  and  hemlock  woods.     Croghan.     September. 

This  species  is  closely  related  to  the  preceding  one,  and  might,  per- 
haps, be  considered  a  variety  of  it.     It  has  the  same  color,  but  is  dis- 
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tinguislied  by  its  more  strigose  erect  scales,  its  short  but  stouter  bulb- 
ous stem,  broader  pileus  and  narrower  spores.  It  is  apparently  very 
rare,  having  been  detected  only  in  the  locality  here  given. 

Agaricus  alluviikts,  Pk.,  n.  sp. 

Alluvial  Agaric. 

Pileus  thin,  convex  or  plane,  sometimes  reflexed  on  the  margin, 
white,  adorned  luith  minute  jMle-yelloiv  hairy  or  JibriUose  scales;  1am- 
elljB  thin,  close,  free  white  or  yellowisli  ;  stem  slender,  fibrillose, 
whitish  or  pallid,  slightly  thickened  at  the  base,  annulus  slight,  sub- 
persisteuc,  often  near  the  middle  of  the  stem;  spores  elliptical, -00025' 
—  0003'  long,  .00016' — 0002'  broad. 

Plant  1'— 2'  high;  pileus  .5'— 1'  broad;  stem  1"— 1.5"  thick. 

Alluvial  soil,  among  weeds.     Albany.     July. 

In  the  fresh  plant  the  scales  are  of  a  pale-yellow  or  lemon  color,  but 
in  drying  they  and  tlie  whole  pileus  take  a  deeper  rich  yellow  hue. 
The  annulus  is  generally  remote  from  the  pileus,  sometimes  even  be- 
low the  middle  of  the  stem. 

Agaricus  metul.^sporus,  B.  and  Br. 

Long-spored  Agaric. 

Pileus  thin,  campanulate  or  convex,  subumbonate,  at  first  with  a 
uniform  pallid  or  brownish  surface,  which  soon  breaks  up  into  small 
hroionish  scales,  the  margin  more  or  less  striate,  often  appendiculate 
with  fragments  of  the  veil ;  lamellae  close,  free,  white;  stem  slender, 
equal  or  slightly  tapering  upward,  hollow,  adorned  with  soft  loose 
floccose  scales  or  filaments,  pallid,  annulus  slight,  evanescent ;  spores 
long,  suhfusiform,  -00055' — 00075'  long,  •00025'--. 0003'  broad. 

Plant  2'— 3-5'  high;  pileus  .5'—]  .5'  broad  ;  stem  1"— 2"  thick. 

Woods.     Adirondack  mountains.     August  and  September. 

This  species  occurs  with  us  in  the  same  localities  as  A.  felimis, 
which  it  very  much  resembles  in  size,  shape  and  general  characters, 
differing  only  in  color,  the  striate  margin  of  the  pileus  and  the  character 
of  the  spores.  Both  were  at  first  taken  to  be  forms  of  A.  clypeolarncs, 
and  were  included  in  the  description  of  that  species  in  Report  23,  p. 
72.  Judging  from  the  published  descriptions  of  A.  clypeolarius,  it  is 
probable  that  in  Europe  also  it  has  been  made  to  include  forms  which 
will  yet  be  considered  distinct  species.  In  Epicrisis  it  is  said  to  *'  vary 
wonderfully  in  size  and  color,"  and  in  the  Hand-book  of  British 
Fungi  the  pileus  is  said  to  be  "  white,  yellow,  pink,  rufous,  brown, 
etc."     In  Icones  Selectae,  Fries  figures  what  ho  considers  the  tvpi- 
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cal  form  of  the  species,  a  form  which  I  have  not  observed  here,  and 
which  probably  does  not  occur  with  us.  It  is  a  little  remarkable  that 
none  of  the  published  descriptions  and  figures  of  this  species,  so  far 
as  I  have  seen  them,  give  the  spore  characters.  Those  characters  are 
often  of  the  utmost  value  in  distinguishing  closely  related  species. 
In  regard  to  the  spores  of  A.  meholcesporics,  the  descriptions  do  not 
all  agree,  but  the  discrepancies  are  probably  due  to  variability  in  the 
spores  and  to  lack  of  care  in  the  examination.  In  Epicrisis  they  are 
said  to  be  twice  as  large  as  in  the  allied  species,  and  acutely  pointed  at 
one  end.  In  Grevillea,  Vol.  I,  p.  55,  they  are  said  to  be  nine-pin 
shaped  or  obliquely  clavate.  In  Mycoiogical  Illustrations,  by  M.  C. 
Cuoke,  they  are  represented  as  fusiform  and  acute  at  both  ends.  In 
our  plant  they  are  nearly  fusiform  in  shape,  but  varying  somewhat  in 
the  character  of  the  apices,  which  are  sometimes  acute,  sometimes 
blunt,  and  sometimes  acute  at  one  end  and  blunt  at  the  other.  The 
species  has  a  wide  range,  having  been  found  in  Ceylon,  England  and 
Alabama. 

ANNULOSI. 

Anmdus  superior,  fixed,  suhpersistent,  universal  veil  adnate  to  the  pileus. 

The  species  of  this  tribe  are  chiefly  distinguished  by  the  well-de- 
veloped but  fixed  and  rather  persistent  annulus.  They  are  generally 
larger  and  more  fleshy  than  those  of  the  preceding  tribe.  In  some 
species  the  lamellge,  and  in  others  the  whole  plant  changes  color  in 
drying. 

Agaricus  cep^stipes,  Sow. 

Onion-stemmed  Agaric. 

Pileus  thin,  at  first  ovate,  then  campanulate  or  expanded, umbonate, 
soon  adorned  with  numerous  minute  broionish  scales  which  are  often 
granular  or  mealy,  plicate  striate  on  the  margin,  white  or  yellow,  the 
umbo  darker ;  lamellfe  thin,  close,  free,  white,  becoming  dingy  with  age 
or  in  drying ;  stem  rather  long,  tapering  toward  the  apex,  generally 
enlarged  in  the  middle  or  near  the  base,  hollow,  annulus  thin,  subper- 
sistent ;  spores  subelliptical,  uninucleate,  .0003'  —  .0004'  long,  .0002' 

—  .0003'  broad. 

Plant  often  caespitose,  2'^ — 4' high  ;    pileus  1'  —  2'  broad;    stem  2" 

—  3"  thick. 

Rich  ground  and  decomposing  vegetable  matter.  Also  in  graperies 
and  conservatories.    Buffalo,  G.  W.  Clinton.  Albany,  A.  F.  Chatfield. 

The  species  takes  its  name  from  the  peculiar  oblong  swelling  or  en- 
largement in  the  middle  or  the  lower  part  of  the  stem.  It  is  similar  to 
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"the  enlargement  in  the  flowering  stem  of  an  onion.  The  plants  some- 
times occur  in  tufts  or  clusters  of  many  individuals.  When  very  young 
the  pileus  is  ovate  and  of  a  uniform  color,  but  the  surface  soon 
breaks  up  into  minute  scales  which  rest  upon  a  white  or  whitish 
ground  color.  In  drying  the  laraellse  generally  assume  a  dingy  or 
smoky  hue,  but  the  pileus  does  not  generally  change  color.  Two  forms 
occur  in  hot-houses,  the  one  having  a  white,  the  other  a  yellow  pileus. 
The  striations  of  the  margin  are  rather  deep  and  close  and  give  a 
somewhat  plicate  appearance  to  that  part  of  the  pileus.  The  form  that 
grows  in  the  open  air  has  shorter  striations  on  the  margin,  and  the 
stem  is  not  so  regularly  enlarged  in  the  middle,  the  enlargement  being 
mostly  near  the  base  and  sometimes  wanting  entirely.  Possibly  this 
form  may  be  the  A.  ronde^itus  Panizzi,  but  it  seems  to  me  too  near  A, 
cejJCBsiipes  to  be  separated. 

Agaricus  Americaxus,  Fk. 
American  Agaric. 

Pileus  rather  fleshy,  at  first  ovate,  then  convex  or  expanded,  umbo- 
nate,  more  or  less  striate  on  the  margin,  the  cuticle  breaking  up,  ex- 
cept on  the  umbo,  into  reddish  or  reddish-hroiuri  appressed  scales,  white, 
flesh  white ;  lameilaB  rather  broad,  close,  free,  white,  narrower  toward 
the  stem  and  there  sometimes  anastomosing ;  stem  tapering  upward, 
enlarged  at  or  a  little  ahovethe  base,  hollow,  white,  annulus  rather  large, 
but  thin  and  flabby,  sometimes  separating  from  its  attachment  to  the 
stem,  occasionally  evanescent ;  spores  subelliptical,  uninucleate,  .0003' 
—  .0004'  long,  .0003'  —  .0003'  broad. 

Plant  sometimes  caespitose,  3' — 5'  high;  pileus  1.5'  — 4'  broad; 
stem  2'  —  5"  thick. 

Lawns  and  grassy  places,  sometimes  on  decaying  wood.  July  and 
August. 

This  species  has  many  points  of  resemblance  to  the  preceding  one 
but  it  is  larger,  with  a  stouter  stem  and  a  more  fleshy  pileus,  with  much 
broader  and  more  distinct  scales.  The  stem  is  enlarged  as  in  that  species 
but  the  enlargement  is  generally  at  or  near  the  base.  "When  bruised 
the  flesh  changes  color  and  in  drying  the  whole  plant  assumes  a  dull 
brownish-red  or  smoky-red  hue,  a  character  by  which  the  species  may 
be  easily  distinguished.  The  European  species,  A.  Badhami  and  A. 
meleagris,  change  color  under  similar  circumstances,  but  the  latter  be- 
comes red  and  the  former  saffron-red.  They  also  differ  in  other  re- 
spects from  our  plant.  This  has  been  found  by  Miss  Banning  near 
Baltimore,  Maryland,  with  a  pileus  sometimes  seven  inches  in  diameter. 
She  has  observed  that  it  sometimes  exudes  a  reddish  juice  when  cut  or 
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wounded.     The  striatioiis  of  the  margin  vary  in  different  plants,  being 
sometimes  distinct,  sometimes  obscure. 

I  have  placed  this  species  in  the  tribe  Annulosi  because  of  its  rela- 
tion to  A.  cepmtipes.  It  has  also  a  close  relation  to  the  Proceri  and 
might  with  almost  equal  propriety  be  placed  among  them.  The  an- 
nulus  both  in  this  and  the  next  species  occasionally  loosens  from  the 
stem  and  becomes  a  movable  ring. 

Agaricus  kaucinoides,  Pk. 
Smooth  Agaric. 

Pileus  at  first  subglobose,  then  convex,  fleshy,  soft,  smooth,  rarely 
slightly  squamulose  or  granular-mealy,  white  or  smoky-white,  flesh 
white ;  lamellre  rather  broad,  close,  free,  white,  sloioly  changing  to  a 
dingy pinkish-broiun  or smohy-lroimi  co7or  with  age  or  in  drying;  stem 
smooth  or  silky-fibrillose,  equal  or  slightly  thickened  at  the  base,  hol- 
low, sometimes  stuffed  with  webby  filaments,  white  or  smoky-white, 
annulus  thick,  persistent,  white ;  spores  subelliptical,  uninucleate, 
.0003'  —  .0004'  long,  .0002'  —  .0003'  broad. 

Plants'  —  4'  high  ;  pileus  1.5'  — 3. 5' broad;  stem  3"  —  5'  thick. 

Grassy  grounds  in  pastures,  fields  and  roadsides.  Common.  Sep- 
tember— November. 

This  is  a  beautiful  as  well  as  a  useful  Agaric.  It  is  very  regular  and 
symmetrical  in  shape  and  generally  pure  white  in  color.  Its  surface 
is  usually  very  smooth  and  even,  though  occasionally  a  slight  meali- 
ness or  granular  roughness  is  developed  on  the  disk  and  still  more 
rarely  a  few  minute  scales  appear.  In  a  single  instance  I  have  seen  the 
surface  cracked  into  rather  large  thick  scales,  a  result  probably  of  un- 
usually wet  weather.  The  white  color  sometimes  gives  place  to  a  dingy 
smoky-white  or  ashy  hue.  The  lamellae  are  at  first  white  or  cream- 
colored,  but  when  old  or  dried  they  become  smoky-brown  or  brown- 
ish tinged  with  pink.  The  stem  is  hollow,  but,  as  in  many  other 
hollow-stemmed  Lepiotae,  the  cavity  often  contains  webby  or  cottony 
filaments,  especially  when  young.  The  plant  occurs  late  in  the  season 
and  is  most  often  found  in  grassy  pastures  and  in  lawns,  though 
sometimes  it  occurs  in  corn  fields  and  other  cultivated  grounds.  It  is 
liable  to  be  confused  with  white  forms  of  the  common  edible  mush- 
room, A.  campestris,  but  in  that  species  the  lamellaB  at  first  have  a 
beautiful  pink  or  flesh-colored  hue  which  soon  changes  to  a  blackish- 
brown  color.  It  also  bears  some  resemblance  to  A.  Icevis  and  to  A. 
cfetaceus,  but  the  former  has  flesh-colored  and  the  latter  brown  spores. 
It    is,    however,  more    nearly  related    to    its    white-spored    allies. 
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A.  nmicinus,  A.  Sclmheri  and  A.  holosericeiis.  If  vjq  may  rely  upon  the 
published  descriptions  of  these  three  species,  the  first  one  may  be  dis- 
tinguished from  our  plant  by  its  globose  spores  and  granulated  cuticle; 
the  second  by  its  ovate  spores,  small  annulus,  umbonate  pileus  and 
nauseous  taste;  the  third  by  its  silky- fibrillose  pileus  and  solid  stem. 
Some  discrepancies  exist  in  the  published  descriptions  and  figures  of 
A.  naucmus,  to  which  our  plant  was  first  referred.  See  Report  23.  p. 
72,  and  Report  29,  p.  66.  In  Berkeley's  Outlines  of  British  Fung- 
ology,  page  94,  the  spores  are  characterized  as  "very  large,"  but  their 
shape  is  not  given.  In  Cooke's  Mycological  Illustrations  they  are  rep- 
resented  as  globose,  but  small;  in  Epicrisis,  page  3-4,  they  are  described 
as  globose,  and  in  Michelia,  Vol.  VII,  p.  229,  their  dimensions  indi- 
cate a  length  greater  than  their  breadth.  It  is  probable,  therefore, 
that  two  or  more  species  have  been  confused  by  authors. 

As  an  edible  species,  the  smooth  Agaric  is  not  at  all  inferior  to  the 
common  mushroom.  Indeed,  in  some  respects  it  is  superior  to  it.  It 
is  as  large,  and  its  flesh  is  as  thick  and  white,  and  no  less  tender  and 
savory.  Its  keeping  qualities  are  better,  for  in  the  common  mush- 
room the  lamellaB  soon  become  blackish  and  repulsive,  while  in  this 
one  they  retain  their  white  color  a  long  time,  and  do  not  become  so 
dark-colored  when  they  do  change.  It  is  also  less  liable  to  be  in- 
fested by  the  larvae  of  insects,  and,  growing  as  it  generally  does,  among 
short  grass,  it  is  more  clean  and  attractive  in  appearance.  If  it  can 
be  cultivated  as  easily  as  the  common  mushroom,  it  will  make  a  very 
desirable  and  more  marketable  substitute  for  that  species. 

GRAJVULOSI. 

The  universal  veil  of  the  jnleus  and  stem  continuous,  when  rup- 
tured forming  a  slight  annulus. 

The  species  of  this  tribe  are  mostly  rather  small,  and  have  the 
pileus  and  stem  coated  with  minute  warts,  granules  or  branny  parti- 
cles, rather  than  with  ordinary  scales.  The  lamellae,  in  some  of  the 
species,  reach  the  stem  and  are  slightly  attached  to  it.  Such  species 
serve  to  connect  this  subgenus  with  the  following  one. 
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Agaeicus  granulosus,  Batsch. 


Granular  Agaric. 

Pileus  thin,  convex  or  nearly  plane,  sometimes  almost  umbonate, 

rough    loith    numerous  granular  or   branny   scales,    often   radiately 

wnnkled,  rusty-yelloio  or  reddish-yellow,  often  growing  paler  with  ac^e, 

flesh  white  or  reddish  tinged;    lamella  close,  rounded   behind  and 
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usually  slightly  adnexed,  white ;  stem  equal  or  slightly  thickened  at 
the  base,  stuffed  or  hollow,  white  above  the  annulus,  colored  and 
adorned  like  the  pileus  below  it,  annulus  slight,  evanescent ;  spores, 
eUiptical,  -00016' — 0002' long,  -00012 — 00014' broad. 

Plant  1' — 2-5'  high;  pileus  1' — 2-5'  broad;  stem  1" — 3"  thick. 

Woods,  copses  and  waste  places.     Common.     August — October. 

This  is  a  small  species  with  a  short  stem  and  granular  reddish -yel- 
low pileus,  and  lamellae  slightly  attached  to  the  stem,  a  character  by 
which  it  differs  from  all  the  preceding.  The  annulus  is  very  small 
and  fugacious,  being  little  more  than  the  abrupt  termination  to  the 
coating  of  the  stem.  The  species  was  formerly  made  to  include  several 
varieties  Avhich  are  now  regarded  as  distinct. 

ACtAricus  amianthinus.  Scop. 
Amianth  Agaric. 

Pileusthin,convex,subcampanulate  or  plane,  often  umbonate,  coated 
with  numerous  granular  and  furfuraceous  scales,  ochraceous-yellow, 
sometimes  radiately  wrinkled,  crenate-appendiculate  on  the  margin; 
lamellfe  rather  broad,  close,  adnate,  white  or  yellowish  ;  stem  rather 
long,  slender,  equal  or  slightly  thickened  at  the  base,  stuffed  or  hol- 
low, white  above,  colored  like  the  pileus  and  floccose-squamulose  be- 
low the  slight  evanescent  annulus;  spores  elliptical,  -0002' — 00028' 
long,  about  -00016'  broad. 

Plant  1-5' — 4'  high;  pileus  1' — 1-5'  broad;  stem  1" — 2"  thick. 

Damp,  mossy  ground  and  much  decayed  wood.  Adirondack 
mountains.    August  and  September. 

This  Agaric  closely  resembles  the  preceding  one,  of  which  it  is 
sometimes  regarded  as  a  variety.  It  may  be  distinguished  by  its  more 
ochraceous  persistent  color,  appendiculate  margin,  elongated  stem,  and 
by  its  lamellge,  which  are  not  rounded  behind,  but  are  attached  to  the 
stem  by  their  whole  breadth.  The  flesh  is  also  more  or  less  tinged 
with  yellow.  It  prefers  mossy,  shaded  ground  under  evergreen  trees. 
The  flocculent  part  of  the  veil  is  easily  rubbed  off  and  mostly  disap- 
pears in  drying.     It  is  a  pretty  Agaric . 

Aqabicus  pusillomyces,  Pk. 

Small  Agaric. 

Pilous  thin,  subcampanulate  or  convex,  subumbonate,  minutely 
granular  or  furfuraceous,  whitish  or  brownish;  lamellae  broad,  close,free, 
white;  stem  slender,  equal,  scarcely  annulate,  rough  with  a  granular 
mealijiess,  colored  like  the  pileus;  spores  elliptical,  -00016'— -0002' 
long,   -00012'  broad. 
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Plant  scarcely  1  high  ;   pileus  2" — i"  broad  ;  stem  about- 5'  thick. 

Ground  under  brakes,  Fteris  aquilina.     Lake  Pleasant.    August. 

This  very  small  Agaric  is  related  by  its  granular  pileus  to  A.  granu- 
losus, but  its  email  size  and  different  color  at  once  distinguish  it.  It 
is  apparently  very  rare,  having  been  found  but  once. 

Agaricus  cristatellus,  Pk. 
Little  crested  Agaric . 

Pileus  thin,  convex,  subumbonate,  minutely  mealy,  especially  on  the 
margin,  lohite,  the  disk  slightly  tinged  with  pink;  lamellse  close, 
rounded  behind,  free,  white;  stem  slender,  whitish,  hollow;  spores 
subelliptical,  -0002'  long. 

Plant  the  same  size  as  the  last. 

Mossy  places  in  woods.     Copake.     October. 

This  is  distinguished  from  the  last  species  by  its  white  mealy  pileus, 
narrower  lamellae  and  smooth  stem.  The  margin  is  sometimes  ap- 
pendiculate  with  the  minute  fragments  of  the  veil.  The  unuulus  is 
obsolete.  The  white  pileus  and  pinkish  tinge  of  the  disk  suggest  a 
resemblance  in  color  to  A,  cristatus.  The  species  has  been  detected 
but  once. 

Cuticle  of  the  Pileus  Viscid. 

Agaricus  illixitus,  Fr. 

White-smeared  Agaric. 

f  Pileus  rather  thin,  soft,  at  first  ovate,  then  campanulate  or  expanded, 
'  subumbonate,  smooth,  wJiife,  very  viscid  or  glutinous,  even  or  striate 
on  the  margin  ;  lamellae  close,  free,  white ;  stem  equal  or  slightly 
tapering  upward,  stuffed  or  hollow,  viscid,  white  ;  spores  broadly  el- 
liptical, -0002' long,  -00016' broad. 

Plant  2'— 4'  high  ;  pileus  1'— 2-5'  broad  ;  stem  2"— 3'  thick. 

Thin  or  open  woods.     Adirondack  mountains.     July  to  September. 

This  is  a  smooth  white  species  with  the  stem  and  pileus  clothed  with 
a  clear  viscid  or  glutinous  veil.  The  margin  of  the  pileus  is  often 
even,  but  the  typical  form  of  the  species  has  it  striate.  The  flesh  is 
soft  and  white.  The  species  may  be  distinguished  from  the  viscid 
white  species  of  Hygrophorus  by  the  free,  not  adnate  nor  decurrent, 
lamellae. 

Agaricus  oblitus,  PJc. 
Smeared  Agaric. 
Pileus  fleshy,  convex  or  expanded,  subumbonate,  smooth  or  obscurely 
spotted  or  scaly  from  the  breaking  up  of  the  veil,  viscid,  alutaccous  in- 
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dining  to  tawny,  fche  umbo  generally  darker ;  lamellae  crowded,  free, 
whitish  or  yellowish,  some  of  them  forked  ;  stem  equal  or  slightly 
tapering  upward,  smooth  at  the  top,  floccose  and  viscid  elsewhere, 
hollow  or  containing  a  cottony  pith,  annulus  obsolete  ;  spores  ellipti- 
cal, -0002 — 00025' long,  -00012' — 00016' broad. 

Plant  2 — 3' high;   pileus  2' — 3' broad;  stem  about  3"  thick. 

Frondose  woods.     Lowville.     September. 

This  species  is  about  equal  in  size  to  the  preceding  one,  and  equally 
viscid.  It  is  distinguished  by  its  colored  pileus  usually  adorned  by  a 
few  spot-like  scales  and  by  the  floccose  scales  or  filaments  of  the  stem. 
It  has  been  found  but  once. 

In  the  preceding  pages,  a  joersonal  name  added  to  the  station  of  a 
plant  indicates  the  collector  or  contributor.  When  uo  name  is  added 
to  the  station  the  plant  was  collected  by  the  writer.  Dates  signify  the 
time  when  the  plant  was  collected,  and  indicate  to  some  extent  the 
time  of  its  occurrence.  In  the  monograph  of  the  Lepiotae  they  indi. 
cate  the  time  when  or  during  which  the  species  has  been  observed.  A 
single  accent  placed  above  and  at  the  right  of  a  figure  should  be  read 
"inch"  or  "inches,*' according  to  circumstances;  a  double  accent 
should  be  read  "line  "  or  "lines."  A  dash  between  two  numbers  is 
equivalent  to  the  word  "to." 

Grateful  acknowledgments  are  rendered  to  those  botanists  who  have 
contributed  specimens  or  information . 

Very  respectfully  submitted. 

CHARLES  H.  PECK. 
Albany,  January  4,  1882. 


A  LIST  OFTHE  RHIZOPODA 


FOUND    IN   THE 
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In  the  present  list  I  have  admitted  no  species  of  which  I  was  uncer- 
tain or  on  any  ground  but  that  of  actual  observation.  My  thanks  are 
due  to  Prof.  Joseph  Leidy  for  his  corrections  to  my  manuscript. 

D.  N.  De  tare. 

LIST  OF  SPECIES. 

Amceba,  Ehrh. 

A.  pro  tens,  Pall. 

This  is  very  common,  rather  under  the  average  size,  but  seems 
very  active.     Localities,  Black-rock  pond,  Water-supply. 
A.  verrucosa,  Ehrh.   ■ 

Not  common  and  I  have  seen  specimens  from  but  one  locality. 
Locality,  Black-rock  pond. 
A.  radiosa,  Ehrh. 

Common  in  all  stages.    Localities,  Island  creek,  Black-rock 
pond. 
A.  villosa,  Wallich. 

Rarely  seen.     Locality,  Black-rock  pond  . 
OuRAMCEBA,  Leidy. 
0.  vorax,  Leidy. 

Rare,  movement  very  slow.     Locality,  Mill-pond  (Kenwood). 
0.  botulicauda,  Leidy. 

Very  rare,  only  a  single  specimen.     Water-supply. 
DiFFLUQiA,  Le  Clerc. 
D.  globulosa,  Duj. 

Common  in   many  localities.     Varies  greatly  in  size  but  is 
quite  constant  in  shape. 
D.  pyriformis,  Ptery. 

Our  most  common  species.  I  have  seen  varieties  1,  2,  3  and 
4,  as  given  by  Leidy,  but  have  not  found  the  forms  con- 
necting this  species  with  glohulosa. 
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D.  urceolata,  Carter. 
'   Not  common,  generally  typical   in   form.     Locality,  Island 
creek. 
D.  cratera,  Leidy. 

Rare  ;  I  have  seen  them  living,  therefore  I  could  not  be  mis- 
taken.    Locality,  "Water-supply. 
D.  acuminata,  Elirb. 

Rather  common  in  the  Albany  basin, 
D.  lobostoma,  Leidy . 

Not  common.     Localities,  "Water-supply,  etc. 
D.  corona.  Wall. 

Quite  common  during  July  and  August.     Locality,  "Water- 
supply. 
D.  constricta,  Ehrh. 

Rare.     Localities,  Black-rock  pond  and  Botany  pond. 
D.  spiralis . 

Rare.     Locality,  Normanskill. 
D.  obliqua,  n.  sp.     Figs.  1  and  3. 

General  outline  of  the  shell  elliptical,  obtusely  or  acutely 
pointed  at  the  vertex,  to  which  is  often  attached  a  few 
granules  of  quartz.  Shell  constricted  above  the  mouth. 
Perostome  set  at  an  angle  to  the  long  axis  of  the  body. 
Color  yellowish-brown. 

This  species  is  quite  [common  at  certain  seasons  in  the 
"Water-supply,  but  is  only  rarely  found  elsewhere.     I  have 
only  two   localities   noted.     Localities,  Black-rock    pond. 
Island  creek. 
Hyalosphenia,  Stein. 
H.  tincta,  Leidy. 

Extremely  rare.     Locality,  Island  creek. 
QuADRULA,  Schulze. 

Q.  symmetrica,  Wall. 

Rare.     Locality,  Water-supply. 
Heliopera,  Leidy. 
H.  picta,  Leidy. 

Seldom  seen.     Locality,  Black-rock  pond. 
Arcella,  Ehrb. 

A.  discoides,  EJirb. 

Not  common .     Locality,  Botany  pond. 
A.  vulgaris,  Ehrb. 

Very  rare  in  most  localities  but  common  at  Botany  pond. 

PSEUDODIFFLUGIA,  ScJll 

p.  gracilis,  Schl. 

Common.     Locality,  "Water-supply. 
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Cyphodeeia,  Schl. 
C.  ampulla,  EJirh. 

Common.     Localities,  Water-supply,  Albany  basin. 
EuGLYPHA,  Dujardiyi. 
E.  alveolata,  Duj. 

Common  in  all  localities. 
E.  ciliata,  Ehrh. 

Xot  common.     Locality,  Water-supply. 
Trinema,  Enclielys. 
T.  euchelys,  Ehrh. 

Very  rare.     Locality,  Black-rock  pond. 
AcTixoPHRYS,  Ehrb. 
A.  sol,  Ehrh. 

Common  everywhere  that  I  have  collected.     I  am  convinced 
that  two  or  more  species  are  generally  included  under  this 
name. 
Radiophrys,  Archer. 
R.  viridis.  Archer. 

Seldom  seen.     Locality,  Water-supply. 
R.  elegans,  H.  £  L. 

More  common.     Locality,  Island  creek. 

ACTINOSPH^RIUM,  tSteill. 

A.  eichornii,  Ehrh. 

Common.     Locality,  Water-supply. 
Clathrulina,  Cienk. 
C.  elegans,  Cie?ik. 

Extremely  rare.     Locality,  Black-rock  pond. 


Fiil-  1-  Fig.  2. 

X  500  diameters. 


ANATOMY   AND    PHYSIOLOGY 


OF 


ANODONTA    FL  UYIATILIS. 


By  George  B.  Simpsox. 


ANODONTA  FLUVIATILIS. 

Several  years  ago  while  making  a  collection  of  fresh- water  shells,  I 
naturally  desired  to  know  something  of  their  anatomy  and  physiology.  I 
found  no  book  treating  specially  of  that  subject,  though  I  found  one  or 
more  chapters  in  several  books,  but  to  me  they  did  not  seem  to 
be  just  what  was  needed  by  a  beginner,  the  articles  were  either  without 
illustrations  or  the  illustrations  were  few  and  very  poor.  I  have  written 
this  article  with  the  hope  that  it  may  be  of  use  to  beginners,  and  also 
to  some  who  have  contented  themselves  with  collecting  the  shells 
paying  no  attention  to  the  living  animal  within.  To  those  who  are  ad- 
vanced in  similar  knowledge,  this  article  may  seem  simple,  but  it  must 
be  remembered  that  very  simple  things  are  frequently  formidable  to 
beginners.  I  had  intended  to  follow  this  article  with  others  on  the  an- 
atomy and  physiology  of  other  bivalve  and  univalve  shells,  but  the  delay 
in  printing  has  been  so  great  that  I  have  not  done  so.  At  that  time  I 
was  more  interested  in  Unionidse,  and  selected  one  of  their  number, 
Anodonta  fluviatilis,  for  dissection  and  explanation. 

By  boiling  the  animal  for  a  short  time,  the  intestinal  canal,  nerves, 
arteries,  etc.,  are  much  more  easily  found  than  by  dissecting  an  alcoholic 
specimen;  though  the  animal  is  distorted  by  boiling  still  a  very  good 
idea  of  the  position  of  the  different  organs  is  formed,  and  the  dissection 
of  a  specimen  which  has  been  kept  in  alcohol  for  some  time  is  rendered 
much  easier,  the  student  knowing  just  where  to  look  for  the  differ- 
ent organs:  to  dissect  an  animal  just  from  the  water  would  be  almost 
if  not,  quite  impossible  for  a  beginner.  A  very  slight  addition  of 
chromic  acid  to  the  alcohol  in  which  some  of  the  animals  are  kept,  will 
be  of  help  in  dissecting  certain  parts.  ^ 
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All  dissections  were  made  by  myself,  and  all  the  drawings  are 
directly  from  nature  by  myself;  only  in  two  or  three  instances  has  the 
microscope  been  used,  nearly  all  the  parts  described  can  be  seen  with- 
out the  use  even  of  a  simple  lens. 

The  Anodonta  consists  of  an  outer  part  called  the  shell  or  exo-skeleton, 
and  the  animal  inclosed  within  the  shell.  The  shell  is  composed  of 
two  valves  united  dorsally  by  means  of  an  elastic  ligament. 

The  parts  of  the  animal  which  will  be  described  in  detail  are  the  man- 
tle, gills,  labial  palpi,  muscles,  body,  foot,  viscera,  nerves,  liver,  stomach, 
heart,  pericardium,  renal  organ,  vascular  system  and  organs  of  genera- 
tion. 

When  the  shell  of  the  Anodonta  (and  these  remarks  apply  also  to  the 
genera  Unio  and  Margaritana)  is  held  with  the  ligament  or  attached 
portions  of  the  shells  upward,  and  the  larger,  most  convex  portion,  the 
most  distant  from  the  eye,  the  valve  at  the  right  hand  is  called  the 
right  valve  (PI.  4,  fig.  1,  r.v.);  that  at  the  left,  the  left  valve  (PI.  4,  fig. 
1, 1.  v.);  the  part  the  most  distant  from  the  eye,  the  anteror  portion 
(PI.  4,  fig.  1,  a.  p.) ;  the  nearest  to  the  eye,  the  posterior  portion  (PL 
4,  fig.  1,  p.  p.)  ;  the  upper  part  the  dorsal  (PI.  3,  fig.  1,  d.  p.),  and  the 
lower  part  the  ventral  portion.  Where  the  same  letters  occur  on  PI. 
3  as  on  PI.  4,  the  same  parts  of  the  shell  are  designated.  On  the  dorso- 
anterior  portion  of  each  valve  is  a  more  or  less  prominent,  blunt 
elevation  called  the  umbo  or  beak.  (PI.  3,  fig.  1,  umb.) 

Posterior  to  the  urabones,  uniting  the  dorsal  margins  of  the  valves, 
is  an  elastic  horny  portion  of  the  exo-skeleton,  designated  the  ligament 
(PI.  4,  fig.  1,  lig.),  which  antagonizes  the  action  of  the  adductor  mus- 
cles, and  has  a  tendency  to  keep  apart  the  ventral  margins  of  the 
valves. 

The  ligament  when  the  shell  is  open  is  of  nearly  equal  thickness; 
when  the  shell  is  closed  by  the  action  of  the  adductor  muscles,  the 
outer  portion  of  the  ligament  becomes  stretched  and  the  inner  por- 
tion compressed  and  folded;  when  the  muscles  relax,  the  ligament 
assumes  its  natural  form  and  in  doing  so  draws  apart  the  ventral  mar- 
gins of  the  shell. 

The  ligament  is  said  to  be  external,  though  it  is  covered  for  about  one- 
half  of  its  width  by  an  extension  of  the  shell.  This  ligament  is  com- 
posed of  two  parts,  the  outer  and  thinner  portion  the  epidermal, 
and  the  inner  portion  the  cartilagenous,  composed  of  both  perpen- 
dicular and  horizontal  fibres. 

The  shell  or  exo-skeleton  consists  of  three  distinct  layers,  the  outer 
one  is  designated  as  the  epidermis  (PI.  4,  fig.  3),  and  consists  of  a  thin 
membrane  which  is  uncalcified,  that  is,  without  lime  in  its  composi- 
tion, and  varying  in  color  from  olive  green  to  brown.     Immediately 
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beneath  the  epidermis  is  the  prismatic  layer  (PL  4=,  figs.  4,  6,  pr.), 
seemingly  composed  of  solid  prisms,  but  if  this  portion  of  the  shell  is 
placed  in  dilute  acid  the  interior  of  each  prism  is  dissolved,  leaving 
the  walls  entire,  showing  that  the  layer  is  made  by  the  deposition  of 
calcareous  matter  in  prismatic,  generally  hexagonal  cavities,  which  are 
themselves  formed  by  the  superimposition  of  fenestrated  laminae, 
secreted  by  the  margin  of  the  mantle.     (PI.  4,  fig.  6,  pr. ) 

The  third  or  inner  layer  of  the  shell  is  formed  by  the  superimpo- 
sition of  very  thin  diagonal  layers,  which  overlap  each  other  and  is 
known  as  nacre  or  the  nacreous  layer.     (PI.  4,  figs.  5,  6,  nac.) 

The  interior  of  the  shell  presents  an  irridescent  appearance,  which  is 
caused  by  the  refraction  of  the  light  by  the  edges  of  the  overlapping 
layers.  The  prismatic  portion  being  secreted  by  the  edge  of  the 
mantle  extends  slightly  beyond  the  nacreous  portion.  If  any  thin 
shell  is  held  to  the  light  the  prismatic  portion  can  easily  be  seen 
with  the  aid  of  a  simple  lens.  Near  the  margin  of  the  shell,  the 
prismatic  portion  is  the  more  prominent,  while  on  all  other  portions 
the  nacreous  layer  is  thicker  than  the  prismatic,  generally  from  two  to 
four  times  the  thickness. 

The  epidermis  (PI.  4,  fig.  3),  shows  no  structure,  though  showing 
under  the  microscope  pigment  cells  (PI.  4,  fig.  3,  p.c),  being  with- 
out lime  in  its  composition,  it  serves  to  resist  the  action  of  carbonic 
acid  gas,  which  is  contained  in  greater  or  less  quantities  in  all  fresh 
water,  and  which,  but  for  the  protection  of  the  epidermis,  would  de- 
stroy the  nacreous  and  prismatic  portions  of  the  shell.  On  portions 
of  the  shell,  generally  the  umbo,  from  being  the  longest  exposed, 
where  the  epidermis  has  been  worn  away,  the  shell  is  often  much  eroded. 
The  same  conditions  occur  on  other  portions  of  the  shell  where  by  acci- 
dent the  epidermis  has  been  broken  away.  Sometimes  between  the  other 
layers  the  animal  secretes  a  layer  of  epidermis,  thus  arresting  the 
progress  of  erosion;  layers  occurring  in  this  manner  are  usually  colorless. 

The  formation  of  the  shell,  according  to  all  or  nearly  all  the 
Avriters  on  this  subject,  is  not  continuous,  but  occurs  at  successive 
periods;  but  this  explanation  is  not  entirely  satisfactory.  The  secre- 
tion of  the  shell  is  involuntarily  performed  by  the  animal  and  can  no 
more  be  arrested  by  the  will  of  the  animal  than  the  formation  of 
bone  in  the  human  body  can  be  continued  or  not  according  to  the  will. 
.  There  are  numerous  elevations  on  the  exterior  of  the  shell ;  in  thin 
shells  these  elevations  have  corresponding  undulations  in  the  interior. 
The  shell  of  the  Anodonta  being  usually  very  thin,  the  interior  cor- 
responds in  form  to  the  exterior.  The  Anodonta  is  without  the 
teeth  of  the  Unio  or  Margaritana,' but  below  the  ligament  there  are 
two  thickened  projections  or  rudimentary  teeth.      (PI.  11,  fig.  1,  r.t.) 
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On  the  interior  of  the  shell,  near  the  anterior  dorsal  margin,  is  seen 
a  comparatively  large  oval  marking,  caused  by  the  attachment  of  the 
anterior  adductor  muscle  (PI.  11,  fig.  1,  a.a.) ;  just  posterior  to  this  are  two 
other  impressions,  one  at  the  upper  and  the  other  at  the  lower  por- 
tion ;  the  upper  one  is  caused  by  the  attachment  of  the  anterior  retractor 
muscle  (PI.  11,  fig.  1  ,  a.  r.),  the  lower  one  by  the  attachment  of  the 
protractor  pedis  muscle  (PL  11,  fig.  1,  p.  p.),  and  are  known  respectively 
as  the  anterior  retractor  and  the  protractor  pedis  muscular  impres- 
sions. 

At  a  short  distance  from  the  post-dorsal  margin,  near  the  angle 
formed  by  the  junction  of  the  hinge-line  and  posterior  slope,  is  another 
large  marking  formed  by  the  attachment  of  the  posterior  adductor 
muscle  (PI.  11,  fig  1,  p.  a.),  and  is  known  as  the  posterior  adductor 
muscular  impression.  Immediately  anterior  to  the  upper  portion  of 
this  impression,  is  a  smaller  nearly  circular  impression,  formed  by 
the  attachment  of  the  posterior  retractor  muscle  and  is  known  as  the 
posterior  retractor  muscular  impression.  (PL  11,  fig.  1,  p.  r.)  Extend- 
ing from  the  umbo  to  each  adductor  muscular  impression,  is  a  faint, 
gradually  enlarging  marking,  caused  by  the  adductor  muscles, 
forming  continuous  impressions  as  they  changed  their  position 
with  the  advancing  growth  of  the  shell.  (PL  11,  fig.  1,  mar.)  Connecting 
the  posterior  and  anterior  muscular  impressions  is  aline,  corresponding 
in  curvature  with  the  ventral  margin  of  the  shell,  known  as  the  pallial 
line,  and  formed  by  the  attachment  of  the  mantle  to  the  shell  by  means 
of  numerous  muscles  along  this  line.  (PL  11,  fig.  1,  p.  1.;  PL  5,  fig.  1, 
p.  1.)  Near  the  umbo  are  several  impressions  caused  by  the  attach- 
ment of  adductor  muscular  fibres.  (PLll,  fig.  1,  m.f.) 

The  thickness  of  the  shell  varies  in  diflFerent  localities,  even  when  only 
a  short  distance  apart,  and  does  not  depend  upon  the  amount  of  lime 
(of  which  substance  the  shell  is  principally  formed)  in  the  water, 
but  upon  the  power  of  the  animal  to  absorb,  and  assimilate  it 
into  a  shell;  thin  fragile  specimens  being  found  in  water,  rich  in 
lime,  and  others  more  massive,  in  waters  where  that  material  is 
much  less  abundant.  That  the  thickness  of  the  shell  is  not  due  to 
the  amount  of  lime  in  the  water  is  shown  by  the  fact  that  several 
species  occur  in  the  same  stream,  some  having  massive  and  others 
fragile  shells  ;  Unio  undulatus  having  a  shell  one-fourth  of  one  inch 
or  more  in  thickness,  and  Unio  gracilis  with  a  shell  one-twentieth  of 
an  inch  in  thickness,  occur  in  the  same  locality.  The  conditions 
favorable  for  the  development  of  one  species  may  be  unfavorable  for 
the  development  of  another,  even  of  the  same  genus.  In  the  canal  at 
West  Troy,  N.  Y.,  specimens  of  Anodo7ita  impUcata  are  found  of 
very  large  size,  the  shells  free  from  erosion,  while  Anodonta  jiuviatilis. 
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though  of  frequent  occurrence,  is  always  small,  seldom  or  never  exceed- 
ing three  inches  in  length,  thin  and  much  eroded.  All  the  species 
occurring  at  this  locality,  with  the  exception  of  A.  fluviatilis,  viz.,  A. 
imijlicata,  U.  complanatus,  U.  radiatus,  U.  ochraceous,  U.  cariosus 
and  U.  nasuhis  occur  in  much  better  condition  than  in  any  other 
locality  in  this  part  of  the  State.  In  a  pond  situated  less  than  a  mile 
from  this  locality,  A.  fluviatilis  is  found  of  unusually  large  size  and 
but  slightly  eroded  ;  specimens  five  inches  in  length,  with  a  height 
of  three  inches  and  a  diameter  of  two  and  one-half  inches  are  abundant, 
and  some  are  found  measuring  more  than  six  inches  in  length  and 
three  and  one-half  inches  in  height,  as  large  and  perfecclv  preserved 
specimens  as  occur  in  any  locality,  while  with  the  exception  of  this 
species  there  is  not  another  shell,  in  the  pond,  either  bivalve  or 
univalve.  In  another  locality  a  mile  below  Albany  where  Splicerium 
rJiomhoideum  is  found  in  abundance  and  of  unusually  large  size, 
Anodonta  fluviatilis,  though  of  frequent  occurrence,  is  very  small  ; 
the  largest  specimen  I  have  seen,  among  a  collection  numbering  many 
hundreds,  measures  two  inches  in  length. 

A.  fluviatilis  thrives  best  in  ponds,  but  is  found  in  quite  rapid 
streams,  though  even  then  the  most  favorable  localities  are  in  the 
comparatively  quiet  portion  of  the  stream. 

The  largest  specimens  I  have  seen,  were  found  in  the  pond  mentioned 
above,  near  the  mouth  of  a  sewer,  where  the  mud  was  of  a  slimy  char- 
acter and  offensive  to  the  smell.  It  is  claimed  that  the  male  and 
female  may  be  distinguished  by  the  comparative  diameter  and  gen- 
eral shape  of  the  shell,  but  I  have  not  been  able  to  so  distinguish 
them.  In  the  fall  of  1879  I  collected  about  one  hundred  and  fifty 
specimens  of  varying  size  —  the  shells  were  of  different  shapes  and 
proportions,  some  quite  flat,  others  extremely  gibbous,  the  diameter 
sometimes  being  greater  than  the  height.  Among  the  first  sixty  I 
opened,  there  was  not  a  single  male,  the  outer  gills  of  each  specimen 
being  filled  with  young.  The  remaining  specimens  were  placed  in  a 
tank,  and  for  several  months  undisturbed  ;  when  I  removed  these  ani- 
mals from  the  shells  I  found  only  four  individuals  without  young  in 
the  outer  gills,  and  as  some  of  the  animals  had  extruded  a  portion  of 
the  young  from  the  gills,  it  is  possible  that  the  individuals  above  men- 
tioned may  have  had  the  young  in  the  gill  pouches  earlier  'in  the  sea 
son  but  had  extruded  them  all.  Though  I  am  not  prepared  to  say 
that  the  sexes  are  not  distinct,  the  fact  that  nearly  every  specimen 
had  young  in  the  gills  would  seem  to  indicate  that  condition. 
When  my  attention  was  first  called  to  it,  it  was  too  late  to  make  any 
farther  collections  that  season.  The  growth  of  an  animal  during  a 
year,  I  have  not  been  able  to  determine  ;  an  individual  which  I  have 
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"kept  for  ten  months  has  gained  in  length  in  that  time  only  one-fourth 
of  an  inch,  but  it  seems  probable  that  their  growth  iu  their  natural 
habitat  must  be  much  greater  tlian  this. 

In  a  certain  locality  in  a  stream  near  Albany,  Unio  pressus  is  quite 
abundant  in  a  rapid  portion,  about  two  hundred  feet  in  length. 
I  have  collected  all  the  large  specimens  each  year  for  three  years.  The 
water  being  so  shallow  that  every  portion  of  the  bottom  can  be  seen, 
and  yet  each  year  they  appear  equally  abundant  and  of  full  size,  show- 
ing that  their  growth  must  be  quite  rapid. 

When  out  of  water,  and  exposed  to  the  sun,  the  Anodonta  will  live 
but  a  short  time;  placed  in  a  cool,  somewhat  damp  situation,  life  will 
continue  for  several  days.  Other  members  of  the  family  Uuionidse  are 
much  more  tenacious  of  life.  According  to  Deshayes,  de  Conch,  pp. 
Sl-84,  a  specimen  of  Anodonta  from  Cochin  China  reached  Paris  in 
a  livi.ng  condition  after  having  been  wrapped  in  dry  paper  for  a  period 
of  more  than  eight  months ;  similar  instances  are  mentioned  concerning 
Unio  litoralis  (Drap.),  Spatha  ruhe^is  (Lam.)  and  an  Australian  species 
of  Unio,  the  last  surviving  two  hundred  and  thirty-one  days.  None  of 
those  with  which  I  have  experimented  have  survived  more  than  seven 
days,  and  the  greater  portion  of  them  died  within  two  or  three  days. 

The  popular  belief  that  the  removal  of  a  bivalve  from  the  shell  is 
instantly  fatal  to  the  animal  is  erroneous.  While  making  the  draw- 
ings illustrating  tliis  article,  I  cut  through  the  muscles  attached  to  one 
of  the  valves,  removing  the  valve  ;  and,  after  some  hours  occupied  in 
making  the  drawing  (PI.  5),  I  removed  the  animal  entirely  from  the 
shell,  cutting  away  the  mantle  from  one  side,  and  spent  about  an  hour 
in  noting  the  action  of  the  ventricle  and  auricles.  The  action  of  the 
heart  at  this  time,  eight  hours  after  the  valve  was  removed,  was  full 
and  regular. 

The  heart  continues  its  action  for  a  considerable  time  after  all  appar- 
ent muscular  force  has  been  lost.  I  once  noticed  in  the.  tank  one  of 
the  Anodonta,  to  all  appearances  dead,  the  shell  gaping,  the  foot  pro- 
truding, no  contraction  occurring  on  handling,  and  no  evidence  of  life 
apparent.  Not  having  time  to  dissect  it  that  day,  I  laid  it  away  in 
cold  water  ;  about  twenty-four  hours  afterward  I  removed  the  animal 
from  the  shell,  not  the  slightest  contraction  occurrmg,  and  yet  the 
heart  was  distinctly  beating,  though  slowly. 

The  Mantle. 

(Plate  6.) 
If  a  shell  be  opened  by  inserting  a  knife  between  the  valves  and 
cutting,  close  to  the  shell, , the  anterior  and  posterior  muscles,  a  thin, 
semi-transparent  membrane  will  be  observed  completely  investing  the 
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animal  and  lining  the  interior  of  the  shell,  extending  between  the 
rudimentary  teeth  of  the  Anodonta  and  the  strong  teeth  of  the  TJnio 
and  Margaritana.     This  membrane  is  called  the  pallium  or  mantle. 

The  mantle  is  divided  into  two  lobes,  each  one  lining  a  single  valve  of 
the  shell ;  they  are  united  along  the  dorsal  portion,  and  free  along 
the  ventral  portion,  and  are  pierced  by  the  anterior  and  posterior 
adductor  muscles. 

The  mantle  is  attached  to  the  shell  by  small  muscles  near  the  umbones 
or  beaks  and  along  the  pallial  line. 

The  impressions  left  by  the  umbonal  muscles  on  the  shell  are  com- 
paratively faint;  those  left  by  the  muscles  of  the  pallial  line  are  fre- 
quently quite  distinct.  The  edges  of  the  mantle  meet  on  the  upper  por- 
tion of  the  anterior  adductor  muscle,  and  shortly  blend,  showing  the 
line  of  junction  by  a  narrow,  slightly  elevated  ridge,  which  continues 
for  nearly  one-half  the  distance  to  the  posterior  muscle,  then  becoming 
stronger,  more  elevated,  gradually  increasing  in  height  and  width  to 
a  point  a  little  anterior  to  the  posterior  adductor  muscle.  At  this 
point  the  edges  become  free,  though  the  lobes  are  united  below  ;  the 
edges  at  first  lie  close  together,  but  gradually  become  more  separated, 
continuing  thus  to  the  posterior  part  of  the  shell,  where  they  are 
entirely  free. 

The  ridge  on  the  dorsal  portion  of  the  united  mantle  is  caused  by 
the  insertion  of  the  mantle  between  the  rudimentary  teeth.  Behind 
the  body  of  the  animal  the  outer  lamellae  of  the  gills  are  attached  to 
the  mantle  lobes,  the  inner  lamellse  to  the  outer  lamellae  of  the  inner 
gills,  the  inner  lamellse  of  the  inner  gills  are  attached  to  each  other, 
thus  forming  a  connection  between  the  lobes,  and  dividing  the  space 
between  them  into  two  parts  or  cavities.  The  inferior  and  largest  cavity 
is  known  as  the  branchial  or  pallial  chamber  ;  the  superior  is  known  as 
the  anal  or  cloacal  chamber.  At  the  posterior  portion  of  the  branchial 
andcloacal  chambers  are  situated,  respectively,  the  rudimentary  ventral 
or  inhalent  siphon  (PI.  5,  i.  s. )  and  the  dorsal  or  exhaleut  siphon 
(PL  5,  e.  s.)  formed  by  the  thickened  portion  of  the  mantle,  just  Avithin 
the  edge,  which  is  capable  of  considerable  expansion  and  contraction. 
When  the  animal  is  undisturbed  the  shell  is  generally  slightly  opened, 
the  siphons  expanded  and  projecting  beyond  the  edges  of  the  valves 
(PI.  3,  i.  s.).  The  portion  of  the  mantle  representing  the  inhalent  siplion 
has  numerous  tentacles  (PL  3,  i.  s.;  4,  fig.  9),  which  are  developed  from 
the  inner  portion  of  the  mantle.  On  the  exhalent  siphon  they  exist  only 
in  a  rudimental  state,  though  in  some  species  of  Unio  the  tentacles 
on  the  exhalent  siphon  are  of  nearly  or  quite  the  same  strength  as  the 
tentacles  of  the  inhalent  siphon.  The  tentacles  of  the  inhalent  siphon, 
in  a  moderate  sized  specimen  of  this  species,  are  about  two  mm. in  length 
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aud  .35  mm.  in  diameter,  consisting  generally  of  a  hollow  tube,  largest  at 
the  base  and  gradually  diminishing  in  size  to  the  end;  occasionally  they 
are  forked  at  the  end.  They  are  covered  with  cilia  or  microscopical  fila- 
ments, which  keep  up  a  rhythmical  motion,  causing  currents  of 
water  to  constantly  enter  the  branchial  chamber.  The  two  lobes  of  the 
mantle  are  not  joined  below  the  inhalent  siphon.  The  lower  por- 
tion of  the  exhalent  siphon  is  formed  by  the  uniting  of  the  gills ; 
the  upper  portion  by  the  uniting  of  the    two  lobes  of  the  mantle. 

On  the  dorsal  part  of  the  animal  is  an  essentially  oval  space,  which  is 
the  pericardial  cavity.  The  portion  of  the  mantle  over  this  space  is  ex- 
tremely thin  and  quite  transparent.  The  rest  of  the  mantle  to  the 
pallial  line  is  thicker,  but  still  semi-transparent  ;  from  the  pallial  line 
to  the  free  edge,  the  mantle  is  considerably  thickened ;  at  the  edge  it 
is  very  much  thickened,  and  is  divided  into  two  portions  or  lips,  be- 
tween which  is  a  smaller  ridge.  The  epidermis  is  deposited  by  that 
portion  of  the  mantle  consisting  of  this  ridge,  a  fringe  of  the  epider- 
matic  layer  being  usually  found  adhering  to  it.  The  prismatic  layers 
are  deposited  by  that  portion  of  the  mantle  nearest  the  edge ;  the 
nacreous  layers  by  the  other  portion  of  the  mantle.  Numerous  blood 
vessels  extend  through  the  mantle,  frequently  branching  and  anasto- 
mosing (PI.  5,  V.  e.).  Below  the  pallial  line,  in  the  thickened  portion 
of  the  mantle,  are  numerous  radiating  muscular  fibers,  more  plainly 
apparent  on  the  posterior  portion  (PI.  5,  m.  f .). 

The  mantle  is  also  supplied  with  nerves  proceeding  from  the  cerebral 
and  posterior  ganglia  (PI.  5,  a.  m.  n.,  p.  m.  n.)  which  will  be  spoken  of 
more  fully  under  the  head  of  the  nervous  system. 

The  mantle  is  composed  of  two  layers,  the  inner  one  consisting  of 
ciliated  epithelium  cells,  and  the  outer  and  shell-producing  layer  con- 
sisting of  non-ciliated  cylindrical  cells. 

The  Cilia. 
(Plate  7,  fig.  1.) 

The  cilia  are  extremely  minute  and  delicate  hair-like  processes,  varying 
in  length  from  y^foo  ^^  t^ott  of  3,n  inch.  The  name  is  derived  from 
the  Latin  word  cilium,  an  eyelash.  The  cilia,  during  life,  and  some- 
time after  death,  keep  up  a  constant,  rapid,  regular  motion.  Water 
or  any  fine  substance  coming  in  contact  with  them  is  rapidly  propelled 
in  the  direction  of  the  movement  of  the  cilia. 

Cilia  occur  not  only  in  mollusca,  but  also  in  mammals,  birds,  rep- 
tiles, actinia,  echinoderms,  etc.  The  motion  of  the  cilia  does  not 
cease  with  the  death  of  the  animal,  but  if  the  parts  are  kept  moist 
the  motion  will  continue  for  some  time  afterward.      In  examining  the 
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gills  of  an  Anodonta,  about  thirty  hours  after  they  had  been  removed 
from  the  animal,  in  the  meanwhile  remaining  in  water,  the  movement 
of  the  cilia  was  apparent,  as  regular  and  rapid  as  during  the  life  of 
the  animal ;  how  much  longer  the  movement  may  have  continued  I 
do  not  know. 

The  cause  of  the  rapid,  rhythmical  motion  of  the  cilia  has  not  been 
satisfactorily  explained.  This  movement  continues  after  the  apparent 
death  of  the  animal.  The  integrity  of  the  cells  to  which  they  are 
attached  is  necessary  to  the  movement,  for  as  soon  as  these  shrink 
from  want  of  moisture,  or  are  destroyed  from  any  cause,  the  movement 
of  the  cilia  ceases. 

The  cilia  occur  on  the  inner  side  of  the  mantle,  on  the  labial  palpi, 
the  foot,  tentacles  of  the  siphon,  the  margins  of  the  plates  of  the 
outer  side  of  the  gills,  in  the  mouth,  stomach  and  alimentary  canal, 
and  on  the  tentacles  of  the  siphon.  If  a  few  grains  of  any  colored  mat- 
ter, for  instance,  carmine,  is  placed  in  the  water  near  the  posterior 
portion  of  an  Anodonta,  as  it  lies  in  the  water  in  its  natural  position 
with  the  shell  slightly  expanded,  it  will  be  observed  to  enter  the  bran- 
chial cavity,  and  in  a  short  time  afterward  to  pass  out  at  the  exhalent 
siphon.  The  cause  of  this  is  the  action  of  the  cilia.  The  movement 
of  the  cilia  on  the  interior  of  the  mantle  is  toward  the  anterior  end, 
and  the  water  entering  the  branchial  siphon  is  consequently  forced  in 
that  direction.  The  movement  of  the  cilia  on  the  margins  of  the 
plates  of  the  gills  is  from  the  ventral  to  the  dorsal  portion,  and  by 
them  a  portion  of  the  water  being  forced  toward  the  anterior  end,  is 
diverted  from  its  course  and  passes  over  the  gills  from  their  ventral  to 
their  dorsal  margins,  aerating  the  blood  in  the  capillaries.  From  the 
dorsal  portion  of  the  gills  to  the  posterior  portion,  the  movement  of 
the  cilia  is  toward  the  posterior  end;  in  this  manner  the  water  which 
has  passed  over  the  gills  is  forced  out  through  the  dorsal  siphon. 

The  portion  passing  to  the  anterior  part  of  the  animal  is  conveyed, 
by  the  action  of  the  cilia  of  the  palpi  to  the  mouth,  by  the  cilia  of 
the  mouth  find  oesophagus  into  the  stomach,  and  from  the  stomach 
through  the  intestinal  canal,  passing  out  of  the  anus  ;  the  nutritive 
portion  having  been  digested  and  assimilated. 

Mouth,  Stomach,  Alimentary  Canal. 

(Plates  6,  10,  11,  13.) 

The  mouth  or  oral  aperture  consists  of  a  broadly  oval,  nearly  circu- 
lar, horizontal  aperture  (PI.  6,  m.,  PI.  13,  figs.  4,  5,  m.),  situated  in  the 
anterior  portion  of  the  body,  just  beneath  the  adductor  muscle.     The 
mouth  is  simply  an  opening  or  cavity,  without  any  trace  of  a  mastica- 
[Sen.  Doc.  No.  38.]  23 


178  Thirtt-fifth   Eepokt  on  the  State  Museum. 

tory  apparatus.  The  lining  of  the  month  consists  of  ciliated  epi- 
thelium cells,  continuous  with  the  labial  palpi,  or,  as  they  are  desig- 
nated by  some  authors,  the  oral  tentacles.  The  mo.uth  connects  with 
the  stomach  by  a  very  short  oesophagus,  the  lining  of  which  also  con- 
sists  of  ciliated  epithelium,  the  food  being  conveyed  to  the  stomach  by 
the  action  of  the  cilia. 

The  stomach  (PI.  6,  s.),  which  is  situated  just  back  of  the  anterior 
adductor  muscle,  is  irregular  in  shape,  the  general  form  being  round 
or  oval,  with  several  depressions  and  plications  which  are  stronger 
on  the  inner  surface.  The  stomach  is  invested  by  the  liver  (PI.  6,  1.), 
with  which  organ  it  is  connected  by  the  minute  orifices  in  the 
csecal  tubes  of  the  liver.  On  the  right  side,  the  stomach  communi- 
cates with  a  blind  sac,  the  nature  and  use  of  which  body  is  not  defi- 
nitely known.  It  varies  in  size  at  different  times  of  the  year,  being 
found  most  prominent  after  winter.  Various  explanations  and  con- 
jectures have  been  made  regarding  the  use  of  tliis  organ,  but  nothmg 
is  known  with  certainty.  The  general  direction  of  the  oesophagus  and 
stomach  is  toward  the  dorsal  margin. 

The  intestine  proceeds  from  the  left  side  of  the  stomach  ;  as  soon  as 
it  leaves  the  stomach  it  turns  downward  at  an^  angle  of  a  little  more 
than  45  degrees  to  the  hinge-line  (PI.  G,  fig.  1,  i.  c). 

The  measurements  given  below  are  from  a  specimen,  the  body  and 
foot  of  which  combined  are  five  centimetres  in  length  and  three  in 
width  ;  of  course  in  larger  and  smaller  specimens,  the  individual 
measurements  would  be  different,  but  the  comparative  measurements 

would  be  the  same. 

The  intestine  proceeds  from  the  stomach  downward  and  backward 
with  a  slight  curvature  till  within  a  short  distance  of  the  posterior 
margin  of  the  body,  a  little  above  the  foot ;  it  then  turns  toward  the 
dorsal  side  for  a  short  distance,  corresponding  in  curvature  to 
the  margin  of  the  body.  At  about  midway  between  the  dorsal 
and  ventral  margins  of  the  body  (that  is,  the  body  proper  and  the 
foot),  the  curvature  is  toward  the  anterior  and  so  continues  to  a  point 
five  millimetres  below  the  renal  organ,  and  a  little  less  than  two  centi- 
metres posteriorly  to  the  stomach  —  for  this  distance  the  intestine  is 
small,  being  about  one  millimetre  in  diameter.  At  this  point 
the  dorsal  part  of  the  intestine  is  slightly  prolonged  and  firmly  at- 
tached to  the  surrounding  mass  (PI.  6,  fig.  1,  i.  6.)-  The  intestine 
here  turns  abruptly  toward  the  right  side  and  continues  in  that  direc- 
tion for  the  distance  of  three  millimetres,  then  turning  backward 
and  continuing  just  posterior  to  and  nearly  parallel  with  that  portion 
previously  described  to  a  point  about  two-fifths  the  length  of  the  body 
from  the  mouth,  where  the  ventral  portion  is  slightly  prolonged  and 


A>^ATOMY    AND    PHYSIOLOGY    OF   AXODOXTA    FlUYIATILIS.       179 

attached  to  the  surrounding  mass  (PL  6,  fig.  1,  i.  e.).  The  intestine 
thence  turns  abruptly  toward  the  right  side  of  the  body.  The  portion  of 
the  intestine  last  described  is  somewhat  larger  than  that  first  described, 
being  about  two  millimetres  in  diameter,  and  at  the  point  where  it  turns 
toward  the  right  side  it  becomes  somewhat  clavate  in  shape,  and  is 
three  millimetres  in  diameter  :  after  turning  to  the  right  side  it  almost 
immediately  turns  toward  the  dorsal  and  posterior  part  of  the  body, 
crossing  the  portion  first  described  nearer  to  the  right  side,  con- 
tinuing in  this  direction  for  the  space  of  twenty  millimetres,  then 
curving  toward  the  anterior.  At  this  part  the  intestine  is  small, 
being  about  one  millimetre  in  diameter.  Almost  immediately  beyond 
the  point  where  the  direction  of  the  curvature  is  toward  the  anterior, 
the  intestine  turns  toward  the  left  side  and  abruptly  enlarges  to  a 
diameter  of  about  five  millimetres  and  continues  nearly  to  the  dorsal 
margin,  parallel  to  and  nine  millimetres  from  that  portion  of  the 
intestine  proceeding  from  the  stomach  toward  the  post-ventral  margin 
of  the  body.  The  intestine  gradually  becomes  smaller  as  it  approaches 
the  dorsal  surface,  at  that  point  being  a  little  more  than  three  milli- 
metres in  diameter ;  it  here  turns  abruptly  backward,  leaving  the 
body  and  passing  through  the  ventricle,  though  entirely  unconnected 
with  that  organ,  thence  over  the  posterior  adductor  muscle,  and  ending 
just  beyond  that  muscle,  opening  into  the  cloacal  chamber. 

The  intestine  after  leaving  the  body  is  called  the  rectum  (PL  6,  r.), 
the  opening  at  the  extremity  is  the  anus  (PI.  6,  a.). 

The  lining  membrane  of  the  intestine,  throughout  its  entire  length, 
has  numerous  strong  transverse  folds.  On  that  portion  of  the  intestine 
nearest  to  the  ventral  margin,  a  ridge  commences  which  continues  to 
the  extremity. 

Digestion  takes  place  in  the  stomach,  and  the  nutritive  matter 
evolved  transudes  through  the  walls  of  the  intestine  and  thus  enters 
the  system. 

The  Labial  Palpi. 

(Plate  13.) 

The  labial  palpi  consist  of  two  pairs  of  thin  contractile,  foliated 
lobes,  two  on  each  side  of  the  body  (PI.  13,  fig  5,  1.  p.).  They  are 
subtriangular  in  outline.  The  widest  portion  situated  posteriorly. 
The  following  measurements  are  of  the  palpi  of  an  animal  eight  cen- 
timetres in  length  :  length,  17  mm.,  width  at  posterior  portion,  8  mm.^ 
rapidly  narrowmg  to  the  oral  cavity  (PI.  11,  fig.  3).  The  outer 
lamina  passes  above  the  mouth,  the  inner  below,  each  becoming  con- 
tinuous with  its  fellow  on  the  opposite  side,  and  continuous  with  the 
linmg  membrane  of  the  mouth  and  forming  lips  to  that  organ  (PL  13, 
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fig.  5).  The  dorsal  margins  of  the  outer  palpi  are  attached  to  the 
inner  face  of  the  mantle,  that  of  the  inner  laminae  to  the  foot.  The 
outer  and  inner  palpi  of  each  side  of  the  animal  are  united  along  a 
line  designated  by  dots  on  fig.  6,  PI.  13.  The  outer  faces  of  the 
laminfe  are  smooth  and  consist  of  a  thin  layer  of  epithelium ;  the 
inner  faces,  for  two- thirds  the  length  from  the  posterior  portion,  are 
strongly  ridged  transversely  ;  the  free  edges  of  the  palpi  being  crenu- 
late.  There  are  about  eighteen  ridges  in  the  space  of  five  millimetres. 
The  summits  of  the  ridges  have  comparatively  large  vibratile  cilia  (PI. 
13,  fig.  7).  At  a  point  two-thirds  of  the  length  of  the  palpi  distant 
from  the  posterior  ends  the  transverse  ridges  abruptly  terminate,  and 
from  that  point  to  the  mouth  the  ridges  are  irregular  and  longitudinal, 
also  ciliated.  When  the  animal  is  living  the  inner  face  of  the  outer 
palpi  and  the  outer  face  of  the  inner  palpi  are  slightly  distant  from 
each  other.  The  current  of  water  which  contains  the  minute  animal 
and  vegetable  substances  constituting  the  food  of  the  Anodonta,  is  by 
the  cilia  of  the  transverse  ridges  of  the  palpi  carried  toward  the 
mouth,  and  by  the  action  of  the  cilia  of  the  longitudinal  ridges  di- 
rectly to  the  mouth,  and  then  by  the  cilia  of  the  lining  membrane  of 
the  oral  cavity  and  short  oesophagus,  to  the  stomach. 

The  Liver. 
(Plates  4,  6.) 

The  liver  invests  the  stomach  (PI.  6,  fig.  1,  I.),  and  consists  of  a 
greenish  brown  sponge-like  mass,  formed  of  caeca  or  tubes  arranged 
in  racemose  clusters,  and  communicating  with  the  stomach  by  means 
of  minute  orifices  ;  the  caeca  or  tubes  (PI.  4,  figs,  7,  11)  are  lined  with 
epithelium  cells. 

The  liver  is  abundantly  supplied  with  blood  and  from  the  blood  the 
cagcal  tubes  extract  a  fluid  which  resembles  the  bile  of  animals  of 
higher  organization,  which  fluid  enters  the  stomach  by  means  of  the 
orifices  previously  mentioned,  and  aids  in  the  process  of  digestion. 

The  Rekal  Organ. 

(Plate  9.) 

The  renal  organ,  or  organ  of  Bojanus  is  situated  immediately  below 
the  pericardium.  It  is  thus  called  after  the  name  of  its  discoverer, 
Bojanus.  This  name  has  not  been  universally  adopted  and  I  shall  use 
the  term  renal  organ  as  being  more  appropriate. 

The  renal  organ  consists  of  two  symmetrical  lateral  parts.  Each 
part  is  separated  into  two  chambers,  the  upper  and  the  lower. 
The  upper  is  the  smaller  and  known  as  the  non-glandular  or  pleural 
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sac  (PL  9,  fig.  4,  n.  g.  s.),  the  roof  of  which  is  formed  by  the  floor 
of  the  pericardium.  It  is  filled  with  water  and  is  separated  from  the 
glauduhir  portioa  by  a  thin  transparent  wall.  The  glandular  sac  ia 
situated  immediately  below  the  non-glandular  sac,  and  is  filled  with 
dark  brown,  nearly  black  granular  matter  (PL  9,  fig.  4,  g.  s.).  The 
non-glandular  sac  extends  only  to  the  jDosterior  portion  of  the  pericar- 
^dium.  The  glandular  sac  extends  below  and  in  front  of  the  posterior 
adductor  muscle,  and  invests  the  tendons  of  the  posterior  retractor 
muscles.  In  the  floor  of  the  pericardium  immediately  below  the  place 
where  the  intestinal  canal  enters  the  body,  are  two  small  oval  open- 
ings, with  tumid  lips  (PL  9,  figs.  4,  5,  7  o.  p.  g.).  These  openings  commu- 
nicate with  passages  through  the  glandular  sac.  (PL  9,  figs.  4-7,  o.  p.  g.) 
Xear  the  posterior  portion  of  the  glandular  sac  these  passages  enter 
the  non-glandular  sac.  (PL  9,  figs.  4,  6,  7,o.  e.s.)  In  the  anterior  portion 
of  the  non-glandular  sac  is  a  small  opening  which  communicates  with 
the  epibranchial  chamber,  just  back  of  the  attachment  of  the  inner 
gill  to  the  body.  (PL  9,  figs.  4-7,  o.  b.  c.)  It  will  thus  be  seen  that 
the  pericardium  indirectly  communicates  with  the  exterior.  This 
arrangement  will  be  more  distinctly  understood  by  referring  to  PL  9, 
fig.  7,  where  the  passage  is  represented  as  a  tube. 

The  walls  of  the  vena  cava  are  traversed  by  numerous  small  blood- 
vessels which  pass  from  the  vena  cava  to  the  gills. 

The  renal  organ  is,  m  all  probability,  analogous  to  the  kidney  of 
vertebrate  animals.  Its  functions  will  be  again  spoken  of  under  the 
head  of  circulation  of  the  blood. 

Pericardium,  Heart. 

'  (Plate  9.) 

From  a  point  on  the  dorsal  portion  of  the  body  just  posterior  to  the 
umbo,  to  the  posterior  adductor  muscles,  is  an  oval  cavity  about  twice 
as  long  as  wide,  inclosed  above  by  the  thin  semi-transparent  part  of 
the  mantle,  and  filled  with  a  colorless  fluid.  This  cavity  is  the  peri- 
cardium (PL  9,  figs.  1,  2,  3,  p.),  and  differs  in  some  important  re- 
sjiects  from  the  analogous  organ  in  man  and  other  vertebrate  animals 
in  which  it  consists  simply  of  a  sac  filled  with  a  fluid,  facilitating  the 
movements  of  the  heart,  while  in  the  Anodonta  and  mollusca  gener- 
ally it  contains  blood  as  well  as  other  fluid  matter,  and  connects  indi- 
rectly with  the  exterior.  The  movements  of  the  heart  may  be  observed 
through  the  thin  mantle  —  when  the  mantle  is  removed  the  heart  is 
laid  bare.  It  consists  of  one  median  and  two  lateral  chambers,  re- 
spectively named  the  ventricle  and  auricles.  (PI.  9,  figs.  1,  2,  4,  v.  au.) 
The  ventricle  is  a  sac  of  yellowish  color,  oval  in  form,  contracting 
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and  expanding,  not  regularly  and  every  portion  at  once,  but 
in  a  peristaltic  manner.  In  contracting  and  expanding  the  ventricle 
assumes  different  shapes,  from  nearly  circular  to  elongate-oval.  Con- 
tinuing through  the  middle  of  the  ventricle  can  be  seen  a  portion  of 
the  rectum  ;  at  the  anterior  portion  where  the  rectum  enters,  the  ven- 
tricle is  narrow,  scarcely  more  than  the  diameter  of  the  rectum.  From 
the  ventricle  proceed  two  comparatively  large  tubes  (PI.  10,  fig.  1,  a.ao., 
p. ao.)  the  anterior  and  posterior  aortfe.  The  anterior  aorta  (PI.  10, 
fig.  1,  a.  ao.),  leaves  the  ventricle  immediately  above  the  intestine,  and 
enters  the  body  in  close  contiguity  to  that  organ.  The  posterior 
aorta  passes  below  the  rectum.  The  walls  of  the  ventricle  consist  of 
two  thin  layers  of  epithelium,  between  which  is  a  layer  of  muscular 
fibre,  in  which  are  delicate  nerves  proceeding  from  the  posterior 
ganglia. 

The  auricles  consist  of  nearly  transparent  sacs,  pyramidal  in  form, 
connecting  at  their  apex  with  the  ventricle.  The  bases  are  attached 
to  the  walls  of  the  pericardial  cavity,  and  are  about  equal  in  length  to 
the  ventricle. 

The  pyramidal  shape  of  the  auricle  is  seen  only  when  the  ventricle 
is  pushed  to  one  side.  Naturally  the  auricles  lie  close  to  the  side  of 
the  ventricle,  and  when  that  organ  is  expanded  are  almost  entirely 
concealed.  The  auricles  contract,  forcing  the  blood  into  the  ventricle, 
when  the  ventricle  contracts,  the  valve  (PI.  9,  fig.  3)  connecting  the 
auricles  and  ventricle  closes,  and  the  blood  is  forced  through  the 
aortoB. 
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The  Gills. 
(Plates  7,  10.) 

The  gills  are  four  in  number,  one  outer  and  one  inner  gill  on  each 
side  of  the  body.  Each  gill  consists  of  two  laminae,  united  along  their 
ventral  edge,  separated  along  their  dorsal  edge.  The  dorsal  edge  is  es- 
sentially straight,  the  anterior,  ventral,  and  posterior  edges  follow  the 
curvature  of  the  margin  of  the  shell.  The  length  of  the  gill  is  a  little 
more  than  two-thirds  the  length  of  the  shell;  the  width  bears  about 
the  same  proportion  to  the  height  of  the  shell,  the  length  of  the  gill  - 
being  a  little  less  than  three  times  the  width.  The  outer  gills  are 
slightly  larger  and  capable  of  greater  extension  than  the  inner  gills. 
The  anterior  portion  of  the  gills  is  situated  at  a  distance,  equal  to  one-  .■ 
fourth  the  length  of  the  shell,  from  the  anterior  margin. 

Their  manner  of  attachment  is  as  follows.  The  outer  laminae  of  the 
outer  gills  are  attached  to  the  interior  of  the  mantle  a  short  distance 
from  the  dorsal  portion,  just  below  the  pericardial  space.  They  con- 
tinue attached  until  within  a  short  distance  of  the  posterior  extremity. 
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The  inner  lamina  of  the  outer  gill  and  the  outer  lamina  of  the  inner 
gill  are  attached.  The  inner  lamina  of  the  inner  gill  are  at  the  an- 
terior portion  attached  to  the  foot,  but  soon  become  free  and  remain 
so  for  about  one-half  their  length;  back  of  the  adductor  muscle  they  are 
united,  and  the  dorsal  part  of  the  gills  form  a  partial  floor  across 
the  space  between  the  two  lobes  of  the  mantle,  separating  that  space 
into  the  branchial  and  epibrahchial  chambers.  The  two  laminae  of 
each  gill  are  united  by  their  plates.  There  are  about  sixteen  of  these 
plates  in  the  space  of  five  millimetres. 

It  is  in  the  spaces  or  pockets  formed  by  these  plates  and  the  laminae 
of  the  gills,  in  the  outer  gills,  that  the  young  of  the  Anodonta  remain 
after  being  expelled  from  the  ovaries,  until  they  arrive  at  a  certain 
stage  of  development.  The  outer  gills  when  filled  with  young  are  very 
much  distended,  the  thickness  being  several  millimetres.  The  form  of 
the  young  shells  can  be  distinguished  only  by  the  aid  of  a  lens,  and 
in  their  form  they  differ  so  much  from  the  parent,  that  to  a  person 
who  had  not  read  a  description  of  or  critically  studied  them,  their  true 
character  would  not  be  apparent. 

The  outer  face  of  each  lamina  is  composed  of  flat  plates  (PI.  7,  fig. 
1,  g.p.)  supported  or  rendered  firm  by  chitinous  rods  (PI.  7,  fig.  1,  ch.), 
cylindrical  in  shape,  two  rods  in  each  plate.  Apparently  these  rods 
are  short,  regularly  arranged  in  pairs,  with  a  short  space  between  each 
pair  without  rods,  but  on  close  examination,  they  will  be  seen  to  be  con- 
tinuous  though  at  regular  distances  very  slender.  The  edges  of  these 
plates  have  large  cilia  (PI.  7,  fig.  1,  ci.),  which  keep  up  a  constant 
motion.  These  plates  support  on  one  side  a  mesh-work  of  capil- 
laries (PI.  7,  fig.  2),  arranged  in  bands,  the  space  between  each  band 
equal  to  the  width  of  the  band.  The  gills  possess  nerves  which  will 
be  described  under  the  head  of  the  nervous  system. 

Muscular  System. 
(Plate  8.) 

The  principal  muscles  are  the  anterior  and  posterior  adductors,  the 
anterior  and  posterior  retractors,  and  the  protractor  pedis ;  in  addition 
to  these  there  are  two  small  muscles  near  the  umbo,  and  small  muscles 
along  the  pallial  line. 

The  anterior  and  posterior  muscles  are  cylindrical  bundles  of  fibres, 
which  pass  transversely  from  one  valve  to  the  other,  and  serve  to  keep 
the  valves  closed,  antagonizing  the  action  of  the  ligament.  Whenever 
from  the  will  of  the  animal  or  from  any  cause  the  muscles  of  the 
animal  are  relaxed,  the  valves  open  by  the  action  of  the  ligament. 

The  anterior  adductor  (PI.  8,  a.  a.),  is  situated  near  the  anterior  mar- 
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gin,  the  base  a  little  above  a  mediau  line  ;  it  is  oval  in  shape,  about 
one-third  longer  than  wide. 

The  posterior  adductor  (PI.  8,  p.  a.)  muscle  is  situated  on  a  line  with 
the  anterior,  a  little  more  distant  from  the  posterior  margin  than  the 
anterior  muscle  is  from  the  anterior  margin  ;  it  is  one  and  two-thirds 
larger  than  the  anterior  muscle,  about  one-third  longer  than  wide. 
The  protractor  pedis  muscle  is  situated  just  posterior  to  the  base  of 
the  anterior  adductor  muscle  (PI.  8,  p.p.);  it  is  fan-shaped  in  appear- 
ance, spreading  over  a  large  portion  of  the  body  and  foot  (PI.  8,  fig.  2, 
p.p.),  very  near  the  surface.  If  the  body  is  scraped  gently  with  a 
knife  the  strong  muscular  fibres  will  be  immediately  seen.  This  mus- 
cle acts  in  opposition  to  the  anterior  and  posterior  retractor. 

The  anterior  retractor  muscle  (PI.  8,  fig.  1,  a.  r.)  has  its  origin  just 
posteriorly  to  the  upper  part  of  the  anterior  adductor  muscle.  The 
impression  made  by  the  attachment  of  the  muscle  to  the  shell  being 
about  one-third  the  size  of  that  of  the  anterior  adductor.  The  greater 
portion  of  the  fibres  of  this  muscle  pass  downward  toward  the  ven- 
tral and  anterior  margin  of  the  foot,  having  their  greatest  develop- 
ment in  the  anterior  portion,  but  some  of  the  fibres  pass  upward,  over 
and  through  the  substance  of  the  liver.  The  fibres  are  for  the  most  part 
more  deeply  imbedded  than  either  the  protractor  pedis  or  posterior  re- 
tractor fibres. 

The  posterior  retractor  muscles  have  their  origin  just  anterior  to 
the  upper  portion  of  the  posterior  adductor  (PI.  8,  fig.  3,  p.  r.).  The 
impression  made  by  the  attachment  of  this  muscle  to  the  shell  is  about 
one-eighth  the  size  of  that  of  the  posterior  adductor  muscle.  It  is  at 
first  a  muscular  stem,  but  soon  spreads,  continuing  through  the  lower 
portion  of  the  body  and  the  foot,  finding  its  greatest  development  in 
the  foot.  Some  of  the  fibres  pass  among  those  of  the  protractor 
pedis,  but  as  a  rule  they  are  beneath  them. 

At  a  short  distance  from  the  ventral  margin  the  mantle  is  attached 
to  the  shell  by  numerous  small  muscles  along  a  line  essentially  parallel 
with  the  margin  of  the  shell ;  the  impression  of  these  muscles  form- 
ing the  pallial  line.  Their  fibres  extend  to  the  ventral  margin  of  the 
mantle,  composing  a  large  portion  of  that  part  of  the  mantle. 

If  a  portion  of  the  muscle  is  examined  under  the  microscope  it  will 
be  seen  that  the  fibres  are  composed  of  spindle-shaped  bands  (PI.  4, 
fig.  9),  each  of  which  contains  an  elongated  nucleus.  The  space 
around  the  nucleus  is  clear,  but  the  rest  of  the  band  contains  a  great 
number  of  granules,  arranged  in  somewhat  indistinct  transverse  rows. 
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The  Neevous  System. 

(Plates  9,  12,  13.) 

•  The  nervous  system  consists  of  nerve  centers  or  ganglia,  connected 
by  nerves  designated  commissural  cords  or  commissures,  and  nerves 
proceeding  from  the  nerve  centers  to  different  portions  of  the  body, 
and  known  as  ^Dcripheral  nerves. 

The  nerve  ganglia  are  designated  as  the  anterior  or  cerebral,  the 
pedal,  and  the  posterior  or  parieto-splanchnic  —  a  compound  word 
derived  from  the  Latin  parietes,  a  wall,  and  ffTrXdyx^ov,  the  intes- 
tine—  and  are  so  named  because  nerves  of  the  mantle  in  joart,  the 
gills  and  of  the  viscera,  were  supposed  to  proceed  from  this  ganglion  ; 
but  the  pedal  ganglia  furnish  the  nerves  of  the  viscera,  and  the  cere- 
bral ganglia  furnish  nerves  to  a  large  portion  of  the  mantle.  The 
name  being  both  unwieldy  and  calculated  to  mislead,  I  shall  use  the 
term  posterior  both  as  being  simpler  and  precisely-  defining  the  posi- 
tion of  the  ganglion. 

On  Plate  9  is  a  figure  showing  the  nerves  in  position,  on  Plate  13 
the  nerve  centers  enlarged,  and  on  Plate  12  the  nerves  dissected  out 
and  enlarged  twice.  The  same  letters  apply  to  each  of  the  plates. 
The  different  nerves  will,  however,  be  more  clearly  distinguished  on 
Plate  12. 

The  anterior  or  cerebral  ganglia  (PL  9, 12, 13,  c.  g.)  are  two  in  number, 
and  are  situated  one  on  each  side  of  the  animal,  just  back  of  the 
lower  portion  of  the  anterior  adductor  muscle  and  between  that  mus- 
cle and  the  protractor  pedis,  very  near  the  surface,  so  that  when  the 
shell  is  opened  by  cutting  the  muscles  close  to  the  shell,  the  ganglia 
are  generally  exposed.  They  are  wider  than  thick.  The  anterior  por- 
tion being  the  widest,  gradually  narrowing  to  the  posterior  portion, 
which  is  about  two-thirds  the  width  of  the  anterior  ;  the  length  is  a 
little  more  than  the  width  of  the  anterior  portion.  The  measurements 
in  one  specimen  are  as  follows :  width  of  anterior  portion,  one 
millimetre ;  posterior  portion,  two-thirds  of  one  millimetre ;  length, 
one  and  one-half  millimetres  ;  thickness,  a  little  less  than  two-thirds 
of  one  millimetre.  On  account  of  the  two  nerves  proceeding  from 
the  upper  portion,  and  the  two  from  the  lower  portion,  the  ganglion 
presents  an  indistmct  bilobate  appearance. 

From  the  upper  angle  of  the  anterior  portion  (PI.  9,  12,  13,  c.  c.) 
af  commissural  cord  proceeds  forward  and  upward,  encircling  the 
oesophagus  and  connecting  with  the  cerebral  ganglion  of  the  opposite 
side.  From  the  lower  angle  of  the  anterior  portion  (PL  9,  12,  13, 
a.  a.  n.)  a  peripheral  nerve  passes  directly  forward  into  the  anterior  ad- 
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ductor  muscle,  bifurcating  when  about  half  way  through  the  muscle, 
and  giving  forth  numerous  filaments  :  from  the  lower  part  of  the  pos- 
terior portion  a  commissural  cord  proceeds,  continuing  to  the  upper 
portion  of  the  animal,  just  below  the  generative  orifice,  thence  through 
the  glandular  portion  of  the  renal  organ.  Through  the  renal  organ' 
the  cords  from  the  cerebral  ganglia,  that  is,  one  from  each  ganglion, 
are  parallel  and  nearly  contiguous  to  each  other  (PI.  12,o.  b.n.)  until 
they  approach  the  tendons  of  the  posterior  retractor  muscles,  when 
they  separate,  passing  over  the  exterior  of  the  tendons,  then  rapidly  ap- 
proaching each  other,  and  uniting  with  the  posterior  ganglion  (PI. 
9,  12,  13,  p.  s.  g.). 

From  the  upper  angle  of  the  posterior  portion  of  the  cerebral  gang- 
lion a  commissural  cord  passes  dorsally  and  posteriorly,  for  a  short 
distance,  nearly  parallel  with  the  commissural  cord  uniting  the  an- 
terioraud  posterior  ganglia  (PL  12,  p.  e.  c;  PI.  13,  fig.  2,  p.  e.  c);  then 
turning  toward  the  posterior  and  ventral  portion,  it  passes  through  the 
substance  of  the  liver,  below  the  stomach,  and  unites  with  the  pedal 
ganglia|_|^(Pl.  9,  12,  p.  g.).  Sometimes  branching  from  the  nerve  of  the 
anteriorgadductor  muscle,  at  other  times  proceeding  directly  from  the 
ganglion  just  posterior  to  the  insertion  of  that  nerve,  there  is  a  somewhat 
finer  one,  which  continues  forward  into  the  anterior  portion  of  the 
mantle  (PI.  9,  12,  a.  m.  n.).  A  peripheral  nerve  proceeds  from  the 
under  side  of  the  ganglion,  about  midway  between  the  ends,  and  passes 
almost  directly  downward  into  the  mantle  (PI.  9, 12,  a.  m.  n.)  bifurcating 
at  a  short  distance  from  the  ganglion  —  one  branch  continuing  nearly 
directly  downward,  the  other  continuing  toward  the  posterior  portion, 
giving  off  several  branches  to  the  thickened  muscular  border  of  the 
mantle,  continuing  apparent  to  the  unaided  eye,  for  a  distance  of  a  lit- 
tle less  than  one-half  the  length  of  the  mantle. 

The  pedal  ganglia  (PI.  9, 12,  p.  g.)  are  situated  in  the  body,  about  one- 
fourth  of  its  length  from  the  anterior  margin,  thus  being  a  little 
posterior  to  the  cerebral  ganglia,  and  about  one  centimetre  distant  from 
them,  situated  midway  between  the  sides  of  the  body ;  they  consist  of 
two  elongate  oval  bodies,  which  are  joined  to  each  other  for.  about 
one-half  their  length,  which  is  a  little  less  than  three  millimetres; 
width,  one  millimetre.  Their  natural  position  is  at  an  angle  of  forty- 
five  degrees  to  a  vertical  line  through  the  body.  From  the  upper  end 
proceeds  the  commissural  cord  connecting  the  cerebral  and  pedal 
ganglia  (PI.  9.  12,  p.  e.  c).  From  the  lower  end  proceeds  a  peripheral 
nerve  (PI.  9, 12,  p.  h.  n.),  which  continues  on  a  line  with  the  ganglion,* 
having  frequent  branches,  to  one  of  which  is  attached  the  auditory 
organ  (PI.  9,  12.  au.  s.).  From  just  beneath  this  nerve  another  nerve 
proceeds,  having  the  same  general  direction,  but  smaller.     A  little  an- 
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terior  to  the  first-mentioned  nerve  is  another  nerve  which  bifurcates 
at  a  short  distance  from  the  ganglion,  and  continues  in  the  muscular 
strata  of  the  foot  at  an  angle  of  ten  degrees  to  the  first-mentioned 
nerve;  from  this  nerve,  and  also  from  the  others  described,  proceed 
numerous  filaments.  From  a  point  about  midway  between  the  ends 
proceeds  another  nerve,  which  continues  almost  directly  toward  the 
ventral  margin  among  the  muscular  fibres;  about  midway  between 
this  nerve  and  the  commissural  cord  is  another  nerve  (PI.  9,  12,  an.), 
which  continues  directly  toward  the  anterior  portion  of  the  animal, 
among  the  muscular  fibres,  bifurcating  at  a  short  distance  from  the 
ganglia.  From  the  middle  of  the  dorsal  portion  (PI.  9,  12,  m.  n.)  a 
nerve  proceeds,  continuing  posteriorly  at  right  angles  to  the  length  of 
the  ganglion.  The  nerve  proceeding  from  the  pedal  ganglia  furnishes 
nerves  to  the  muscles  of  the  body  and  foot,  and  to  the  viscera. 

The  posterior  ganglia  (PI.  9,  12,  p.  s.  g.)  are  situated  immediately 
below  the  posterior  adductor  muscle,  and  are  so  closely  apposed 
as  to  present  the  appearance  of  a  single  bilobate  ganglion.  The 
bilobate  appearance  is  more  apparent  than  that  of  the  cerebral 
ganglia,  but  they  are  much  more  closely  united  than  the  pedal  gang- 
lia ;  each  ganglion  is  two  millimetres  long  and  one  and  one-half  milli- 
metres wide,  and  the  inner  margin  is  joined  to  its  fellow  throughout  the 
entire  length.  From  the  anterior  portion  pi'oceed  the  commissural  cords 
(PI.  9,  12,  p.  s.  c),  connecting  the  posterior  and  cerebral  ganglia- 
From  the  anterior  angles  of  the  ganglia  (PI.  9,  12,  g.  n.)  proceeds  a 
peripheral  nerve,  which  for  a  short  distance  continues  parallel  with 
the  commissural  cord,  then  curving  away  from  that  cord  turns  quite 
abruptly  backward,  continuing  along  the  junction  of  the  exterior 
lamellae  of  the  inner  gills  and  the  inner  lamellge  of  the  outer  gills, 
branches  entering  the  gills.  From  the  posterior  portion  of  the  gang- 
lia a  very  large  nerve  takes  its  origin,  the  diameter  of  which  is  equal 
to  three  times  the  diameter  of  the  commissural  cord.  (PL  9, 12,  p.  n.) 
This  nerve  at  first  continues  directly  toward  the  posterior  portion  of  the 
animal,  branching  at  the  distance  of  about  seven  millimetres  from 
the  ganglia  (PI.  9,  12,  p.  m.  n.).  The  branch  entering  the  mantle 
is  first  directed  toward  the  ventral  portion,  gradually  curving  and 
becoming  parallel  with  the  ventral  portion,  and  having  frequent 
branches,  which  continue  into  the  muscular  portion  of  the  mantle. 
This  nerve  is  slightly  smaller  than  the  commissural  cord.  Almost  im- 
mediately after  this  branch  leaves  the  large  nerve,  that  nerve  again 
branches,  the  larger  portion  continuing  toward  the  rudimentary 
branchial  siphon,  and  its  branches  supplying  that  portion  of  the  man- 
tle with  nerves  (PI.  9, 12,  b.  n.).  Likewise  the  smaller  portion  proceeds 
toward  the  rudimentary  exhalent  siphon.     In  addition  to  these  princi- 
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pal  uerves,  there  are  other  small  nerve  filaments  supplying  the  differ- 
ent organs  of  that  portion  of  the  animal  with  nerves. 

The  auditory  organ  consists  of  a  sac  attached  to  one  of  the 
branches  of  the  nerve  proceeding  from  the  lower  end  of  the  pedal 
ganglion,  is  filled  with  colorless  fluid,  and  contains  a  hard  body  called 
the  otolith,  which  is  covered  with  cilia  and  keeps  up  a  constant 
rotary  motion. 

The  sense  of  touch  appears  to  be  very  acute,  more  especially  in 
the  foot  proper  ;  the  slightest  touch,  when  (he  foot  is  expanded,  causing 
it  to  contract  immediately. 

Though  possessed  of  an  organ  of  hearing  and  without  organs  of 
sight,  as  far  as  our  present  knowledge  extends,  the  Anodonta  is  much 
more  sensitive  to  light  than  to  sound.  I  have  kept  a  large  number  in 
a  tank  for  several  months,  and  have  thus  had  a  good  opportunity  to 
judge  of  the  effects  of  sound  and  light,  and  from  the  observations  and 
experiments  I  have  made,  it  seems  certain  that  they  are  not  afiected  by 
any  sound  which  does  not  communicate  a  visible  jar  to  the  water. 

That  they  are  sensitive  to  light  is  shown  by  the  fact  that  on  bright 
days  the  rudimentary  siphons  are  more  fully  expanded,  and  the  inha- 
lant and  exhalant  currents  much  stronger  than  on  cloudy  days  or  at 
night ;  at  which  times  the  shell  is  generally  closed. 

The  use  of  the  tentacles  surrounding  the  inhalent  siphon  has  not 
been  satisfactorily  determined.  It  is  possible  that  they  will  prove  to 
be  organs  of  sight.  It  seems  impossible  that  animals  so  sensitive  to 
light  should  be  without  special  organs  of  vision. 

Circulatory  System. 

The  blood  of  the  Anodonta  is  colorless.  The  corpuscles  are  simi- 
lar in  form  and  structure  to  colorless  blood  corpuscles  of  man,  and 
have  the  same  continually  changing  movements.  Owing  to  the 
soft  jelly-like  nature  of  the  animal  substance,  it  is  extremely  difficult 
to  determine  with  accuracy  many  points  in  relation  to  the  circulation. 

From  till)  ventricle  of  the  heart  proceed  two  aortse  (from  the  G-reek 
word  aop-cx]  the  heart),  a  name  applied  only  to  the  arteries  which  pro- 
ceed directly  from  the  heart.  The  anterior  aorta  (PI.  10,  a.  ao.)  enters 
the  body  above  and  in  close  contiguity  to  the  intestinal  canal,  bending 
slightly  to  the  right,  turning  downward  and  a  little  posteriorly,  one 
branch  entering  the  mantle  :  just  behind  the  anterior  adductor 
muscle  a  large  branch  goes  downward  and  runs  parallel  with  the  mar- 
gin of  the  foot,  between  the  muscular  portion  of  the  foot  and  the  body 
proper,  sending  numerous  branches  down  to  the  ventral  margin  of  the 
foot.  Immediately  after  this  branch  leaves  the  main  artery  it  sends  out 
a  branch  to  the  anterior  adductor  muscle,  mouth,  and  other  anterior 
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portions  of  the  body ;  the  main  artery  continues  posteriorly,  dividing 
into  three  large  branches,  continuing  over  and  between  the  folds  of  the 
intestine.  The  posterior  aorta  (PI.  10,  p.  ao.),  leaves  the  ventricle  be- 
low the  rectum,  and  just  before  reaching  the  posterior  adductor  mus- 
cle it  bifurcates,  and  sends  branches  to  the  posterior  adductor  muscle, 
to  the  pericardium,  and  to  the  rectum.  The  larger  branch  passes 
over  the  posterior  adductor  muscle  entering  the  mantle,  and  con- 
tinues in  the  thickened  portion  of  the  mantle  below  the  pallial  line 
until  it  meets  the  branch  from  the  anterior  aorta.  The  blood  is 
returned  in  the  body  by  innumerable  small  veins,  gradually  growing 
larger  toward  the  vena-cava.  For  a  short  distance  before  leaving 
the  body  there  is  a  large  sinus  which  is  formed  by  the  union  of 
the  larger  veins,  these  connecting  with  the  innumerable  small  veins; 
this  sinus  connects  with  a  cavity  situated  beneath  and  between  the  two 
portions  of  the  renal  organ,  which  is  known  as  the  vena-cava,  which 
connects  with  veins  and  capillaries  of  the  gills.  By  the  contraction  of 
the  ventricle  the  blood  is  forced  through  the  anterior  and  posterior 
aortas  to  the  extremities,  and  is  returned  by  the  veins  to  the  vena-cava ; 
it  then  passes  through  the  tissues  of  the  glandular  sac  of  the  renal 
organ  ;  it  there  loses  its  urea;  the  renal  organ  performing  the  same 
office  as  the  kidneys  of  vertebrated  animals,  thence  passing  through 
the  gills,  and  in  the  gills  through  a  fine  net-work  of  capillaries,  and  by 
contact  with  the  air  in  the  water  becoming  oxygenated,  the  gills  per- 
forming the  same  functions  as  the  lungs  of  vertebrated  animals.  The 
blood  circulating  through  the  thin  portion  of  the  mantle  also  becomes 
oxygenated  to  a  certain  extent,  the  action  of  the  capillaries  of  the  gills 
being  supplemented  by  those  of  the  mantle  ;  from  the  cajpillaries  of  the 
gills  the  blood  returns  to  the  auricles  and  from  them  to  the  ventricle. 
The  body  sinus  connects  with  the  vena-cava  by  an  oval  opening,  which 
is  covered  by  a  projection  from  the  anterior  side,  which  is  held  in 
place  by  a  muscular  cord ;  this  arrangement  of  the  valve  permits  the 
flow  of  blood  from  the  sinus  to  the  vena-cava,  but  effectually  prevents 
any  return.  The  auricles  are  connected  with  the  ventricle  by  an  oval 
opening;  the  "  lips  "  of  this  orifice  are  very  thin  and  extend  into  the 
ventricles  (PI.  8,  fig.  4),  they  are  in  shape  like  a  sack,  with  both  ends 
open.  At  the  orifice  they  are  kept  apart  by  their  attachment  to  the 
margins  of  the  orifice,  but  as  they  recede  the  two  margins  fall  together. 
When  the  auricle  contracts,  the  blood  easily  passes  through  this  valve, 
but  when  the  ventricle  contracts,  the  margins  fall  together^  preventing 
the  return  of  the  blood  to  the  auricles  and  causing  it  to  bo  forced 
through  the  aort£e. 

The  pericardium  has  direct  communication,  both  with  the  blood  sys- 
tem and  also  with  the  branchial  chamber,  and  thus  contains  a  mix- 
ture of  blood  and  water. 
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The  non-glandular  sac  of  the  renal  organ  connects  with  the 
branchial  chamber,  is  filled  with  water  and  carries  off  the  waste  pro- 
duct separated  from  the  blood  by  the  action  of  the  glandular  sac. 

Sex  and  Reproduction. 
Formerly  the  Anodonta  was  considered  to  be  androgynous  or  uni- 
sexual, that  is,  the  male  and  female  organs  combined  in  one  animal. 
Leeuwenhoek,  in  1702,  maintained  that  they  were  bisexual,  though 
afterward  changing  his  opinion.  The  former  view  is  now  accepted 
by  nearly  all  writers  on  the  subject,  though  it  is  still  maintained  by  some 
that  they  are  unisexual.  The  fact  that  the  organs  of  generation  in 
all  individuals  are  very  similar,  and  as  far  as  my  observation  goes,  dur- 
ing the  breeding  season  fully  nine-tenths  of  the  animals  have  their  gills 
distended  with  young,  gives  some  plausibility  to  that  belief,  for  if  the 
animals  are  bisexual,  we  would  naturally  expect  to  find  the  sexes 
in  about  equal  proportions.  It  is  claimed  also  that  from  the  greater 
room  required  by  the  female  in  the  shell,  owing  to  the  distension  of  the 
gills  with  the  young,  that  the  shells  of  that  sex  are  more  gibbous  than 
those  of  the  male,  but  so  far  as  Anodonta  jiuviatilis  is  concerned,  that 
belief  is  an  error,  though  undoubtedly  true  in  regard  to  some 
species  of  Unio.  Among  the  few  Anodonta  found  by  me,  the  gills  of 
which  did  not  contain  young,  were  some,  the  gibbosity  of  which  was 
so  great  that  the  thickness  was  nearly  equal  to  the  height,  while  among 
those,  the  gills  of  which  did  contain  young,  were  some  quite  flat,  the 
thickness  scarcely  exceeding  one-fourth  the  height.  That  some  of  the 
animals  were  without  young  does  not  weaken  the  force  of  the  argu- 
ment of  those  believing  in  unisexuality,  for  even  if  the  animals  were 
hermaphroditic,  from  various  causes  there  would,  in  all  probability, 
be  some  without  young.  It  seems  to  me  that  the  simplest  way  to  set- 
tle the  matter  would  be,  not  microscopic  investigations,  but  to  collect 
large  numbers  at  the  time  when  the  gills  of  the  females  are  distended 
with  young,  if  half  or  even  one- third  were  without  young  it  would  nearly 
prove  the  bisexual  view  to  be  right ;  on  the  other  hand,  if  nearly  all 
were  with  young,  the  opposite  would  be  proved .  For  certainly  in  order 
to  fertilize  the  individuals  in  a  pond  or  river,  the  males  should  be  in  con- 
siderable numbers.  The  generative  organs,  testes  and  ovaries  consist  of 
racemose  glands,  situated  on  each  side  of  the  subhepatic  region  of  the 
body,  the  external  openings  of  which  are  near  the  attachment  of  the 
inner  gill  to  the  body  by  the  side  of  the  openings  of  the  pleural  sac  of 
the  renal  organ.  The  egg  is  globular  and  transparent.  The  sperma- 
tozoa are  short  rod-like  bodies,  with  an  active  cilium.  The  yolk  of  the 
egg  IS  prolonged  into  a  short  tube  with  open  end,  through  which 
(according  to  Barry)  the  spermatozoa  enter.     The  ova  pass  out  of 


Anatomy  axd  Physiology  of  Anodonta  Fluviatilis.     191 

the  generative  opening  during  the  latter  part  of  summer,  passing  into 
the  cavity  formed  by  the  two  lamellae  of  the  outer  gills,  and  there  re- 
main until  the  following  spring,  ^when  they  are  sufficiently  developed 
to  leave  the  protection  of  the  parent. 

The  yolk  divides  into  two  portions,  .nearly,  but  not  quite,  separating. 
The  valves  are  connected  by  a  hinge ;  near  the  hinge  line  is  an 
adductor  muscle,  wliich  by  its  frequent  contractions  gives  a  flapping 
motion  to  the  valves ;  in  the  angle  formed  by  the  junction  of  the  two 
valves  is  a  short  hollow  tube,  from  which  is  produced  a  long  filament 
known  as  a  byssus ;  the  valves  are  slightly  convex-trigonal  in  outline, 
presenting  very  much  the  appearance  of  a  shield  (PI.  4,  fig.  2),  in  no 
respect  resembling  the  adult  shell.  The  apex  is  prolonged  into  a  ser- 
rated spine  at  right  angles  to  the  shell,  the  teeth  or  serrations  are  on  the 
upper  portion  of  the  spine  and  are  in  two  rows.  After  the  valves  have 
become  definitely  closed  by  the  action  of  the  adductor  muscle,  the 
halves  are  blended  together,  the  gills  are  developed,  the  foot  grows,  the 
form  of  the  shell  changes,  and  the  young  Anodonta  becomes  like  the 
parent  in  every  respect  except  size. 


THE  ABORIG^Al  WORK  ON  BLUFF  POIHT,  YATES  COUNTY,  N.  Y, 


By  S.  Hart  Wright,  Penn  Yan,  N.  Y. 


The  accompanying  diagram  (plate  14)  represents  an  ancient  work  in 
the  town  of  Jerusalem,  Yates  county,  N.  Y.,  and  is  on  Bluff  Point  in 
lots  numbers  5  and  6,  on  the  farm  of  Mr.  Harris  Cole. 

Bluff  Point  is  a  high  and  rather  sterile  region  lying  between  the  two 
arms  of  Keuka  lake,  its  ridge  being  about  800  feet  above  the  lake. 

This  aboriginal  work  occupies  about  seven  acres  of  land,  extending 
from  the  highway  on  the  top  of  the  ridge  westward,  or  toward  the 
west  arm  of  the  lake,  having  a  slight  descent  westward.  The  sedi- 
mentary shales  and  flags  of  the  Portage  group  are  only  one  or  two  feet 
below  the  surface. 

The  curious  structure  consists  of  (what  I  may  call  for  the  want  of  a 
better  term)  graded  luays  of  from  three  to  eight  feet  wide,  and  now 
about  one  foot  high,  with  a  vast  number  of  large  fiat  stones  set  in  the 
ground  edgewise  on  each  side  of  the  ways,  the  stones  leaning  toward  the 
middle  of  the  ways.  The  indications  are  that  these  graded  ways  have 
never  been  over  two  feet  high.  All  the  areas  between  these  ways  are. 
depressions,  in  which  water  remains  until  evaporated,  the  nearness  of 
the  rock  below,  often  being  only  twelve  or  fourteen  inches,  preventing 
its  absorption.  These  areas,  or  many  of  them,  contain  bogs  of  carex, 
and  some  grass,  but  in  the  summer  are  dry  and  afford  a  fair  pasturage. 
The  dirt  used  to  make  the  ways  was  taken  from  these  areas  causing 
the  depressions,  and  the  rock  beneath  was  no  doubt  at  that  time  com- 
pletely laid  bare  and  furnished  the  flat  stones  that  are  set  in  on  each 
side  of  the  graded  ways. 

All  of  that  portion  of  the  work  in  lot  number  6  has  never  been 
ploughed  and  the  ways  are  easily  traced  when  the  grass  has  been  re- 
moved. Those  lying  in  lot  number  5  have  been  destroyed,  but  are 
traced  from  the  quantity  of  small  fragments  of  stones  still  on  the  sur- 
face. 

I  have  not  been  able  to  find  any  relics  in  this  work,  which  is  one 
of  the  strangest  structures  in  the  State.  I  find  nothing  similar  to  it, 
figured  in  any  work  on  archa3ology. 

[Sen.  Doc.  No.  38.]  25 
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No  trees  are  in  the  structure  except  a  few  young  ones.  There  is  no 
living  spring  of  water  nearer  than  a  mile  at  the  south-west. 

The  purpose  for  which  this  structure  was  made,  and  the  race  who 
built  it,  are  matters  of  conjecture.  Had  interments  been  made  in  the 
ways,  the  fact  would  have  been  fully  disclosed  by  the  destruction  of 
all  that  portion  in  lot  number  5.  But  none  of  the  oldest  inhabitants 
of  the  region  have  ever  seen  any  relics  of  bones  there.  The  soil  has 
not  depth  enough  anywhere  in  the  seven  acres  (being  seldom  more 
than  eighteen  inches  deep)  to  allow  of  human  interments. 

Its  rectilineal  divisions,  some  of  which  are  over  five  hundred  feet 
lono-,  are  made  with  almost  mathematical  accuracy,  and  indicate  a 
skill  we  can  hardly  attribute  to  the  red  man.  This  work  may  belong 
to  the  age  of  the  mound-builders  and  be  one  of  the  many  curious 
structures  of  that  people. 


IS^OTES  ON  THE  GEOLOGY  OF  YATES  COUNTY,  N.  Y. 


By  Berlin  H.  Wbight,  Penn  Yan,  N.  Y. 


Surface. 


The  surface  of  Yates  county  is  divided  by  five  great  ridges  extend- 
ing in  a  northwardly  direction.  These  ridges  gradually  decline,  from 
a  height  of  600  to  1,800  feet  above  Seneca  lake,  to  a  gently  un- 
dulating region  iii  the  towns  of  Torrey,  Benton,  Potter  and  Middle- 
sex. The  first  ridge  is  between  West  Eiver  hollow  and  Canandaigua 
lake,  and  ends  in  an  abrupt  promontory  about  1,000  feet  above  the 
valley  beneath  it,  and  about  1,780  feet  above  the  level  of  Seneca  lake. 


ExPLANATiox : — Section  acrosfi  Tates  county,  N.  T.,  from  the  head  of  Canandaigua  lake 
to  Dresden,  on  the  west  shore  of  Seneca  lake. 


Horizontal  scale  =45^  miles  to  1  inch. 
Vertical  scale  =  1,066  feet  to  1  inch. 

1.  Moscow  shale,  100  ft. 

2.  Tally  limestone,  12  ft. 

3.  Genesee  slate,  150  ft. 

4.  Portage  group,  1,000  ft. 

4'.  Stratum  of  gj'psiferous   limestone,  13^' 
thick. 

5.  Chemung  group. 

a.   Level  of  Canandaigua  lake. 
i.   West  ridge. 


West  River  hollow. 

Italy  hill. 

Flint  creek,  Italy  hollow. 

Italy  hill. 

Sherman's  hollow. 

West  hill. 

Larzaliers'    hollow.      Valley    of    ancient 

outlet  of  Lake  Keuka. 
East  hill. 
Valley  of  E.  branch  of  Lake  Keuka,  331 

ft.     Former  outlet  of  Lake  Keuka. 


The  next  ndge  eastward  lies  between  West  Eiver  hollow  and  Flint 
creek  or  Italy  hollow,  ending  near  Potter  Centre,  and  in  the  southern 
portion  of  the  town  of  Italy  presenting  almost  perpendicular  sides  and 
rising  quite  as  high  as  the  one  west  of  it.  The  next  is  called  Italy 
hill,  and  at  its  highest  point,  which  is  very  near  the  middle  of  the 
eastern  boundary  of  the  town,  rises  nearly  as  high  as  those  west  of  it. 
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West  hill  ridge  is  the  next  in  order,  and  joins  with  Italy  hill  in  the 
southern  portions  of  Jerusalem  and  Italy,  forming  a  large  area  of  high 
land.  Crossing  Larzalier's  hollow,  through  which  the  waters  of  Lake 
Keuka  once  flowed  into  Kashong  creek,  we  ascend  East  hill.  This 
elevation  is  short,  terminating  at  the  north  in  level  lands  near  the 
northern  boundary  of  the  town  of  Jerusalem,  and  in  Bluff  Point  at  the 
south.  There  is  a  cutting  through  this  ridge  at  Branchport  to  Km- 
ney's  Corners  which  divided  Bluif  Point  from  the  main  land  and 
made  an  island  of  it  when  the  level  of  the  lake  was  seventy-five  feet 
higher  than  at  present.  From  East  hill  we  descend  into  the  valley 
of  another  former  outlet  of  Lake  Keuka,  but  more  recent  than  the  one 
through  Larzalier's  hollow.  Between  this  hollow  and  Seneca  lake  is 
an  elevation  which  terminates  in  high  lands  in  the  town  of  Barrington. 

EocK  Formations. 
(Jfiemung  Group. 
The  three  western  ridges  are  capped  with  tlie  coarse  sandstones  and 
siiales  of  the  lower  part  of  the  Chemung  group.  There  are  no  good  out- 
croppings  of  this  rock  in  the  county,  but  from  surface  indications  it 
would  appear  that  some  of  the  strata  are  highly  fossiliferous.  The 
coarse  white  sandstones  have  yielded  us  some  fine  specimens  of  Dic- 
tyophytou  tuberosum,  Conrad,  D.  nodosum,  Hall,  and  Lejndodendroii 
corrugatum,  Dawson.  Associated  with  these  was  Equisetides  Wright- 
iana,  Dawson,  the  description  and  figures  of  which  are  copied  from  the 
Quarterly  Journal  of  the  Geological  Society  of  London  for  May,  188L 

Equisetides  "Wrightiana.* 

Plate  XV  — Figs.  1-3. 

"  This  is  a  specimen  from  Mr.  "Wright's  collection.  It  is  a  cast  in 
sandstone,  six  centimetres  in  diameter,  with  nodes  from  four  to  five 
centimetres  apart.  The  surface  has  a  slight  carbonaceous  coating  and 
is  finely  tubercuiated,  the  tubercles  being  very  regularly  arranged,  and 
representing  the  bases  of  very  short  hairs  or  bristles,  which  are  seen 
entering  the  surrounding  matrix.  Impressions  above  the  joints  ap- 
pear to  indicate  sheaths,  each  of  about  twelve  broad  leaves,  which  are 
abruptly  narrowed  and  acuminate  at  the  top,  and  show  an  indication 
of  a  median  nerve  or  rib  (fig.  10).  The  leaves  of  the  sheaths  are  one 
centimetre  broad  and  one  and  seven-tenths  centimetres  long.  It  would 
be  possible,  however,  to  interpret  these  supposed  sheaths  as  due  to  mere 
plications  or  foldings  of  the  epidermis  ;  and  in  this  case  the  plant  may 
have  borne  verticils  of  leaves,  of  which  these  supposed  sheaths  may  be 
merely  the  remains.     The  first  explanation,  however,  appears  more 

*See  uote  at  the  end  of  explanations  of  figures  on  Plate  XV. 
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probable  ;  and,  if  it  is  correct,  the  plant  is  a  true  Equisetides,  and  the 
present  specimen  is  the  first  occurrence  of  this  genus  in  beds  older 
than  the  carboniferous.  It  is  to  be  observed,  however,  that  Unger 
has  described  from  the  C(/pridina-s\a.tes  of  Thnringia  plants  of  the 
genera  Kalymma  and  AsierophylUfes  [A.  coronata)  with  sheaths  at  the 
nodes;  and  my  A.  scutigera,  from  St.  John's,  has  verticils  of  scales  at 
the  joints,  which  may  represent  sheaths.  The  present  species  has  a 
remarkable  resemblance  in  its  markings  and  the  form  of  its  sheaths 
to  a  greatly  magnified  stem  of  the  modern  Eqiasetum  fluviatile, 
except  that  the  leaves  of  the  sheaths  are  shorter." 

"The  species  is  named  in  honor  of  its  discoverer.  Its  essential 
characters  will  be  as  follows  :" 

"  Stem  stout,  cylindrical  or  broadly  ribbed:  surface  marked  with  short 
hairs  or  tubercles  regularly  arranged.  Sheaths  at  the  joints,  of  about 
twelve  leaves,  of  the  general  form  of  those  of  Egzcisetiimjluviatile." 

'•'The  specimen  is  from  the  Chemung  group  (Upper  Erian)  of  Italy, 
New  York." 

Somewhat  higher  up  we  found  Cyclostigma  affine,  Dawson,  the  de- 
scription and  figure  of  which  quoted  from  the  same  source  as  above- 
named,  we  herewith  give  below  : 

Cyclostigma  affixe. 

Plate  XV— Figs.  4,  5. 

"  Stem  marked  with  alternate  circular  leaf-bases  or  areoles,  slightly 
prominent  below,  evanescent  above,  and  each  with  a  circular  dot  or 
vascular  mark.  Scars  scarcely  two  millimetres  in  diameter,  and  sepa- 
rated by  finely  corrugated  bark,  about  twice  their  diameter  apart. 
These  markings  occur  on  a  stem  about  an  inch  in  diameter.  The 
Knorria,  or  decorticated  form  of  this  plant,  presents  irregular  wav- 
ing ridges,  produced  by  the  longitudinal  confluence  of  the  oblique 
vascular  bundles." 

"This  plant  is  the  nearest  approach  to  the  well-known  C.  kiltorkense 
of  Ireland,  hitherto  found  in  America.  It  differs  chiefly  in  the  more 
closely  placed  areoles.  It  was  collected  by  Mr.  Wright,  and  is  from 
the  Chemung  (Upper  Erian)  of  Italy,  New  York.  The  study  of  this 
plant  has  led  me  to  the  belief  that  Stigmaria  exigua  of  my  report  of 
1871  may,  when  better  known,  prove  to  be  a  new  species,  allied  to  the 
present,  and  a  member  of  the  genus  Cydostigma." 

In  some  of  the  coarse  shales  the  little  Amboccelia  umbonaia,  var. 
gregaria,  Hall,  occurs  to  the  entire  exclusion  of  every  thing  else. 
Disciyia  Alleghania,  Hall,  Orthis  cartnata,  Hall,  0.  tioga,  Hall,  occur 
sparingly,  while  large  slabs  are  readily  obtained  that  are  filled  with 
Atrypa  hystrix,  Hall,  without  spines,  and  associated  with  Strophodonta 
Cayuta,  Hall. 
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Contrary  to  statements  heretofore  made,  the  Chemung  group  does 
not  appear  in  either  Starkey  or  Barrington.  The  coarse,  easily-broken 
sandstones  of  the  lower  Chemung  are  readily  distinguished  from  the 
fine-grained  and  tougher  Portage  rock,  even  in  the  absence  of  fossil 
remains ;  and  in  Italy  hollow  where  the  junction  of  the  two  forma- 
tions may  be  seen,  the  difference  is  very  perceptible. 

Portage  Group. 
The  greater  part  of  Yates  county  is  occupied  by  the  Portage  group. 
The  lower  portion  of  the  group  contains  much  iron  pyrites  and  is  di- 
vided into  thick,  solid  strata  of  sandstone  separated  by  shaly-beds. 
The  sandstone  is  quarried  in  many  places  and  forms  a  valuable  build- 
ing material. 

We  give  herewith  a  cut  showing  evidence  of  disturbance  as  seen  in 
the  "Big  gully." 

Sectio7i  in  '^Big  Gully.'' 


Fig.  6. —  a.  Stratum  of  gypsiferous  rock,  IJ'  thick,     b.  Portage  group. 

In  the  southern  part  of  Milo,  on  the  farm  of  Mr.  Valentine,  there 
is  a  large  area  of  naked  rock,  or  covered  in  places  with  a  ievf  inches 
of  soil.  Here  is  a  fine  exhibition  of  glacial  action  in  the  polished 
and  grooved  surface.  Some  of  the  striae  are  of  considerable  depth 
and  all  parallel.  Deposits  of  tufa  and  travertine  are  found  in  moist 
ravines  in  this  group.  Concretions  of  various  sizes  and  shapes  are 
common  and  often  mistaken  for  petrifactions.  Small  cubical  crystals 
of  iron  pyrites  (''  fool's  gold  ")  are  not  uncommon  in  some  places. 

Fine  water-falls  occur  m  several  places.  In  Eggleston's  gully,  in 
Barrington,  there  is  one  of  one  hundred  feet,  in  one  unbroken  descent. 
Some  very  good  examples  of  ripple-marks  or  mud-waves  may  here  be 
seen.  In  Bruce's  gully,  in  Milo,  are  two  falls  of  sixty  and  forty  feet 
each.  Here,  in  Bruce's  gully,  about  forty  feet  from  the  base  of  the 
Portage,  Dr.  S.  Hart  Wright  found  a  fossil,  which  Dr.  J.  S.  Newberry 
pronounces  the  only  Devonian  representative  of  Agassiz's  genus  Pris- 
tocanthus  he  knows  of. 
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The  fossil  remains  are  not  plentiful,  and  can  best  be  obtained  in 
quarries  and  cuttings.  At  Whitaker's  quarry,  in  Mile,  we  have  ob- 
tained fine  s\3ecimens  o[  OrihocerasAtreus,  K&W,  and  0.  Thyestes,'Bia.\l. 
Within  the  chamber  of  habitation  of  a  large  specimen  of  the  latter, 
which  we  collected  at  this  locality,  we  found  two  perfect  specimens 
of  Orthoceras,  each  about  three  inches  long,  and  with  chamber  of  habi- 
tation one  inch  in  diameter.  The  shell  was  broken  ofE  of  one  side  in 
getting  out  the  specimen,  thus  exposing  the  interior. 

At  a  quarry  in  the  town  of  Milo  we  obtained  some  specimens  of 
Lepidodendron  which  seem  to  be  L.  primcBvimi,  Rogers,  but  pre- 
sent the  curious  peculiarity  of  having  the  leaf-bases  depressed,  instead 
of  being  prominent  (see  remarks  on  this  by  Dr.  J.  W.  Dawson  in  the 
Quarterly  Journal  of  the  Geological  Society,  May,  1881).  In  the  same 
quarry  carbonized  remains  of  immense  fern  petioles  five  inches  broad 
and  several  feet  long  occur.  Fucoides  grajjliica,  Hall,  abounds  in  the 
argillaceous  strata,  and  a  magnificent  specimen  of  B'piro'phyton,  sp.  9 
was  found  in  the  upper  shales.  Lunulicardlum  oriiatum,  Hall,  occurs 
sparingly.  "  Cone-in-cone  "  and  pyritiferous  nodules  of  curious  shapes 
occur  in  the  Big  gully.  Cardiopsis  robusta,  Hall,  is  met  with  quite 
frequently.  Mr.  Wm.  Buxton,  of  Milo  Center,  has  found  three  fine 
specimens  of  Plumalina  plumaria,  Hall,  in  the  uppermost  shales.  One 
of  the  specimens  is  fourteen  inches  long.  We  have  never  found  Spi- 
r  if  era  IcBvis,  Hall,  though  ever  on  the  look-out  for  it. 

At  the  Whitaker  quarry,  in  the  town  of  Milo,  we  discovered  a  fern 
which  Dr.  Dawson  has  indicated  as  a  new  genus.  The  following  is  his 
description  taken  from  the  Quarterly  Journal  of  May,  1881* 

Asteropteris  noveboracensis. 

Plate  XY  —Figs.  6-15. 

"  The  genus  Asteropteris  is  established  for  stems  of  ferns  having  the 
axial  portion  composed  of  vertical  radiating  plates  of  scalariform  tis- 
sue imbedded  in  parenchyma,  and  having  the  outer  cylinder  composed 
of  elongated  cells  traversed  by  leaf-bundles  of  the  type  of  those  of 
Zygopteris. " 

"  The  only  species  known  to  me  is  represented  by  a  stem  2  •  5  centi- 
metres in  diameter,  slightly  wrinkled  and  pitted  externally,  perhaps  by 
traces  of  aerial  roots  which  have  perished.  The  transverse  section 
shows  in  the  center  four  vertical  plates  of  scalariform  or  imperfectly 
reticulated  tissues,  placed  at  right  angles  to  each  other,  and  united  in 
the  middle  of  the  stem  (figs.  1-4).  At  a  short  distance  from  the 
center  each  of  these  plates  divides  into  two  or  three,  so  as  to  form  an 
axis  of  from  ten  to  twelve  radiating  plates,  with  remains  of  cellular 
tissue  filling  the  angular  interspaces  (fig.  3,  h).  The  greatest  diameter 
of  this  axis  is  about  1.5  centimetres.     Exterior  to  the  axis  the  stem 
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consists  of  elongated  cells  (fig.  7),  with  somewhat  thick .  walls,  and 
more  dense  toward  the  circumference.  The  walls  of  these  cells  pre- 
sent acurious  reticulated  appearance, apparently  caused  by  the  cracking 
of  the  lio-neous  lining  in  consequence  of  contraction  in  the  process  of 
carbonization.  Imbedded  in  this  outer  cylinder  are  about  twelve  vas- 
cular bundles  (figs.  2,  3,  d),  each  with  a  dumb-bell-shaped  bundle  of 
scalariform  vessels  inclosed  in  a  sheath  of  thick-walled  fibres.  Each 
bundle  is  opposite  to  one  of  the  rays  of  the  central  axis.  The  speci- 
men shows  about  two  inches  of  the  length  of  the  stem,  and  is  some- 
what bent,  apparently  by  pressure  at  one  end." 

"  This  stem  is  evidently  that  of  a  small  tree-fern  of  a  type,  so  far  as 
known  to  me,  not  heretofore  described,*  and  constituting  a  very  com- 
plex and  symmetrical  form  of  the  group  Palaeozoic  Ferns,  allied  to  the 
genus  Zygopteris  of  Schimper.  The  central  axis  alone  has  a  curious 
resemblance  to  the  peculiar  stem  described  by  linger  (''Devonian 
Flora  of  Thuringia")  under  the  name  of  Cladoxylon  mirabile ;  and 
it  is  just  possible  that  this  latter  stem  may  be  the  axis  of  some  allied 
plant.  The  large  aerial  roots  of  some  modern  tree-ferns  of  the  genus 
Angiopteris  have,  however,  an  analogous  radiating  structure." 

The  specimen  is  from  the  collection  of  Berlin  H.  Wright,  Esq.,  of 
Penn  Yan,  New  York,  and  was  found  in  the  Portage  group  (Upper 
Erian)  of  Milo,  New  York,  where  it  was  associated  with  large  petioles 
of  ferns  and  trunks  of  Lepidodendra,  probably  L.  chemungense  and  L. 
primmmm." 

"  In  previous  communications  to  the  society  I  have  described  three 
species  of  tree-ferns  from  the  Upper  and  Lower  Devonian  of  New  York 
and  Ohio  ;  and  this  species  is  from  an  intermediate  horizon.  All  four 
occur  in  marine  beds,  and  were,  no  doubt,  drift-trunks  from  the  fern- 
clad  islands  of  the  Devonian  sea.  The  occurrence  of  these  stems  in 
marine  beds  has  recently  been  illustrated  by  the  observation  of  Prof. 
A.  Agassiz,  that  considerable  quantities  of  vegetable  matter  can  be 
dredged  from  great  depths  in  the  sea  on  the  leeward  side  of  the  Carib- 
bean islands.  The  occurrence  of  these  trunks  further  connects  itself 
with  the  great  abundance  of  large  petioles  {Rhachiopteris)  in  the  same 
beds,  while  the  rarity  of  well-preserved  fronds  is  explained  by  the 
coarseness  of  the  beds  and  also  by  the  probably  long  maceration  of  the 
plant-remains  in  the  sea-water." 

Nowhere  in  the  county  does  the  rock  change  in  character  sufficiently 
to  Avarrant  the  sub-divisions  which  Prof.  Hall  gives  to  this  grouj?  in 
Livingston  and  Alleghany  counties.  The  entire  thickness  of  the  group 
in  Yates  county  cannot  be  less  than  1,000  feet. 

*  Prof.  Williamson,  to  whom  I  have  sent  a  tracing  of  the  structure,  agrees  with  me  that 
it  is  new. 
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Genesee  Slate. 

The  next  formation  m  the  natural  order  downward  is  the  Genesee 
slate.  This  extends  the  entire  length  of  the  county  from  north  to 
south,  and  there  are  many  fine  exhibitions  of  the  entire  thickness  of 
the  dark,  lissile  carbonaceous  shales,  but  the  fossil  remains  are  but 
sparingly  distributed.  In  a  ravine  near  Shingle  point,  on  Seneca  lake, 
there  is  a  stratum  about  two  feet  thick,  and  near  the  middle  of  the 
formation,  which  abounds  in  fossils,  among  which  are  the  following  : 

Lejjidodendron,  sp.  ?     Yery  large  and  fine. 

Ooniatites,  sp.?    Very  large  and  fine. 

Leiorhynchus  quadricostata,Ysinnxem. 

Lingula  sjMtuhita,  Vanuxem. 

Discina  Lodensis,  Vanuxem. 

Discina  iruncata.  Hall. 

Also  a  large  number  of  small  gasteropods. 

Septaria  of  all  sizes  from  a  few  inches  to  two  feet  in  diameter  and 
of  many  curious  shapes  occur  plentifully.  The  major  part  of  them 
are  over  ten  inches  in  diameter  and  flattened.  They  usually  contain 
cavities  which  are  lined  with  crystals.  Usually  the  calcareous  filling 
in  the  septse  and  the  body  are  worn  away  unequally,  producing  many 
curious  forms,  and  many  of  the  people  along  the  exposure  of  these 
shales  possess  their  "  petrified  turtles." 

This  is  the  first  formation  encountered  in  passing  down  the  outlet 
of  Lake  Keuka  (Crooked  lake).  At  Eandall's  Mills  these  shales  form 
an  abrupt  clifi"  seventy  feet  high  and  intensely  black.  They  extend  to 
the  Oil  mill,  a  mile  below  where  the  water  tumbles  over  a  cascade  of 
fourteen  feet,  formed  by  the  Tully  limestone. 

Fault  in  the  Outlet  of  Lake  Keuka. 


■:r^^^-~-Jgi?TrrM-;  *( Jin^Vfyt  Awe 

Fio.  8. —  Section  in  outlet  of  Lake  Keuka,  showinj;  a  fault  of  forty  feet  which  occurs  uear 

the  Oil  mill. 

It  seems  proper  at  this  point  to  describe  what  we  believe  to  be  a 
fault  which  occurs  in  strata  at  the  outlet. 

At  the  Oil  mill  the  Tully  limestone  and  Genesee  slate  are  almost  level 
[Sen.  Doc.  No.  38.]  26 
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in  an  east  and  west  direction,  and  incline  very  slightly  to  the  south. 
This  condition  maintains  throughout  the  outlet  and  in  the  ravines 
leading  thereto  wherever  they  are  visible.  The  Tully  may  be  traced 
for  many  rods  below  the  Oil  mill,  standing  out  in  bold  relief  while  the 
shales  above  and  below  it  crumble  away.  It  disappears,  having  "  run 
out"  and  for  about  one-half  mile  we  find  the  upper  portion  of  the 
Hamilton  group  (the  Moscow  shale)  filled  with  its  characteristic  fossil 
remains.  One  mile  further  down  and  forty  feet  lower  we  again  find 
the  Tully  with  the  Genesee  slate  above  it i and  the  fossiliferous  blue 
Moscow  shales  beneath,  all  almost  perfectly  level.  It  is  impossible  to 
tell  just  where  the  fault  occurs  and  its  direction,  owing  to  the  superin- 
cumbent soil.  In  Bruce's  gully,  a  little  further  down,  it  is  quite  ap- 
parent that  the  break  occurs  about  twenty  rods  from  the  entrance,  and 
possibly  by  removing  a  few  tons  of  soil  the  line  could  be  found. 
We  should  say  that  it  followed  the  general  direction  of  the  outlet  and 
was,  perhaps,  its  originating  cause. 

Prof.  S.  0.  Williams,  of  Cornell  University,  examined  the  locality 
with  me  and  fully  concurs  in  the  opinion  expressed. 

Tully  Limestone. 

This  formation  varies  in  thickness  from  eleven  to  fourteen  feet  and 
is  divided  into  from  three  to  five  well-defined  layers,  varying  in  thick- 
ness from  one  to  four  feet.  The  upper  stratum  is  much  the  thinnest. 
The  upper  surface  of  the  third  layer  at  Bellona  is  covered  with  pits  of 
many  curious  and  suggestive  shapes.  Many  people  believe  them  to  be 
veritable  tracks,  and  this  belief  has  been  strengthened  of  late  by  rea- 
son of  sensational  accounts  of  the  wonderful  "  tracks  of  men,  children, 
dogs,  cows,  mastodons,"  etc.,  which  have  been  published  by  a  corre- 
spondent of  a  Rochester  paper,  who  took  plaster  casts  of  some  of  the 
mastodon  and  human  (?)  tracks  and  sent  them  to  editors  and  scientific 
men. 

It  is  evident  that  the  "  tracks  "  are  solely  the  result  of  the  eroding 
action  of  the  elements.  Water  has,  without  doubt,  been  confined  in 
its  course  between  these  layers. 

It  is  a  fact  that  these  cavities  do,  in  many  instances,  bear  a  striking 
resemblance  to  the  tracks  of  men  and  animals.  We  have  walked  for  a 
rod  or  more,  taking  natural  strides  and  stepping  in  well-fitting  pits 
each  time. 

At  several  places  the  Tully  limestone  is  much  flexed ;  at  Bellona  the 
dip  to  the  jST.  is  4°.     In  the  town  of  Starkey  it  is  undulatory. 

The  two  upper  layei-s  have  a  remarkable  growth  of  corals.  At  Bel- 
lona the  following  abound:  Alveolites  Goldfussii, 'BiWmgs,  Favosites 
Argus,  Hall,  ZajjJirentes  simplex,  Hall,  Heliophylltim  Halli,  Edw.  and 
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Haime  and  Cystophyllum  Americanum,  Edw.  and  Haime.  There  is  also 
a  form  that  resembles  the  last  in  structure,  but  is  greatly  flattened  and 
attains  a  length  of  two  feet.  Where  these  corals  occur  the  limestone 
is  so  impure  as  to  be  hardly  worthy  of  the  name,  being  dark,  loose  and 
"  rotten."     No  brachiopods  or  other  fossils  are  found  with  the  corals. 

The  third  layer  contains  a  few  fossils ;  the  fourth  and  fifth  many. 
It  is  useless  to  look  for  Rhynchonella  venustula.  Hall,  above  the  lowest 
layer.  They  are  most  frequently  found  within  a  foot  of  the  base,  ac- 
companied by  a  small,  circular,  flattish  species  of  Atrypa.  This  seems 
to  be  what  Mr.  Vanuxem  named  A.  lentiformis,  and  Avhich  has  been 
considered  by  more  recent  authors  as  identical  with  A.  reticularis,  L. 
Although  the  two  agree  perfectly  in  markings,  we  have  never,  among 
thousands  of  the  latter  species,  found  one  that  agreed  with  the  former 
in  shape.  Nor  have  we  ever  collected  from  the  Tully  a  specimen  of 
Atrypa  larger  than  a  half-grown  A.  reticularis,  such  as  are  found  in 
the  shales  below.  The  A .  lentiformis,Ysin\xxem.,  is  always  less  veutricose, 
smaUer  and  more  nearly  circular.  Orthis  TuUiensis,  Van.,  occurs 
with  R.  venustula  also,  but  more  sparingly  than  the  last,  and  we  have 
never  found  either  above  or  below  the  Tully.  Loxonema  nexilis,  Phill., 
is  not  uncommon.     Proetus  marginalis,  Con.,  has  been  found  here. 

Mr.  William  Buxton  found  a  very  fine  specimen  at  Bellona, 
resembling  Nautilus  niagister,  Hall,  but  it  does  not  enlarge  so  rapidly ; 
also  a  fine  Cyrtoceras,  sp.?  Mr.  William  Coon,  of  Milo  Centre,  N.  Y., 
found  the  largest  and  most  perfect  Orthoceras  we  have  ever  seen  from 
Devonian  rocks,  in  the  Tully  limestone  at  Bellona.  These  are  the  only 
Oephalopods  we  have  seen  or  known  of  having  been  found  in  the  Tully 
limestone  in  this  county. 

There  is  a  cave  of  considerable  size  in  a  gully  near  the  "  Old  Friend 
House  "  in  the  town  of  Torrey.  The  entrance  is  only  large  enough  to 
admit  a  small  boy,  and  children  have  crawled  in  a  distance  of  fifteen  or 
twenty  feet,  projecting  in  front  of  them  a  long  pole  with  a  torcJi  at 
the  end,  thus  being  enabled  to  see  a  considerable  distance  and  to  ob- 
serve side  chambers.  About  a  rod  from  the  entrance  there  is  a  sudden 
contraction  of  the  passage-way  which  prevents  further  progress,  but  it 
enlarges  greatly  beyond  this  point.  Some  fine  stalactites  have  been 
taken  from  beneath  the  limestone. 

Moscoio  Shale. 

This  formation  is  finely  exposed  in  Yates  county,  appearing  in 
Kashong  creek- in  the  town  of  Torrey,  formerly  the  shore  line  of 
Seneca  lake,  as  far  south  as  Shingle  point,  and  cropping  out  in  the 
outlet  of  Lake  Keuka.  Near  Hopeton,   is  an  outlier  which  was   once 
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an  island  in  the  outlet  of  Lake  Keuka.  This  is  called  the  "  Sugar 
Loaf."  On  the  west  and  south  sides  of  Sugar  Loaf,  which  is  about 
sixty  feet  high,  the  rock  is  free  from  soil,  and  certain  fossils  may  be  col- 
lected there  in  abundance.  The  top  is  capped  with  the  Tully  limestone, 
which  projects  several  feet  beyond  the  shales  beneath.  Frequent 
calcareous  layers  about  two  inches  thick  occur  here.  These  consist 
wholly  of  fossil  remains.  The  following  are  abundant  at  Sugar  Loaf  : 
Athyris  spiriferoides,  Eaton ;  Atrypa  reticularis,  Linn. ;  Chcetetes 
fruticosuSy  Hall ;  Stromhodes  distorta,  Hall  ;  IStreptelasma  rectum, 
Hall ;  Amplexus  sp.  ?  Spirifera  granulifera,  Hall;  S.  medialis,  Hall^ 
and  »S'.  mucronota,  Con. 

The  finest  exposition  of  this  formation  and  also  of  the  succeeding 
Encrinal  limestone,  Ludlowville  and  Marcellus  shales,  is  in  Kashong 
creek,  in  the  town  of  Benton.  Here  all  the  fossils  found  elsewhere  in 
the  county  (below  the  Portage)  occur,  and  many  not  found  in  other 
localities.  As  the  remaining  formations  of  Yates  county  are  best  seen 
in  Kashong  creek,  we  invite  attention  to  that  locality. 

Kashong  Creek. 
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Section  along  Kashong  creek,  from  near  Bellona  to  Seneca  lake.     Vertical  scale,  124  ft.  to 
1  inch.     Horizontal  scale,  h  mile  to  1  inch 

This  creek  has  its  source  in  the  swampy  lands  in  the  western 
part  of  the  town  of  Benton  and  has,  at  two  different  periods,  been  the 
channel  through  which  the  waters  of  Lake  Keuka  have  reached  Sen- 
eca lake.  By  the  map  it  will  be  seen  that  it  has  its  origin  in  the  Por- 
tage group,  and  runs  through  all  the  lower  formations  in  the  county. 
A  few  rods  south  of  Bellona  the  Genesee  slate  and  Tully  limestone 
appear  near  an  old  saw-mill. 
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After  leaving  this  point  on  the  rouce  to  Seneca  lake  through  Kash- 
oug  creek,  we  first  descend  through  fifty-five  feet  of  nearly  horizontal 
shale,  occasionally  interrupted  by  layers  of  sandstone.  In  this,  and 
about  two-thirds  the  distance  down,  we  found  the  spine  of  a  new  species 
of  Ctenacauthus,  the  description  of  which,  by  Dr.  J.  S.  Newberry,  is 
herewith  i")ublished  for  the  first  time.  [See  end  of  this  paper.]  This 
stratum  terminates  in  a  bed  of  pyritiferous  shales.  This  is  followed  by 
eight  feet  of  coarse  shales,  which  are  remarkably  rich  in  Strophodonta, 
and  is  succeeded  by  another  layer  of  pyritiferous  uodules  twelve  feet 
thick,  and  this  by  seven  feet  of  calcareous  shales,  exceedingly  rich  in 
well-preserved  fossil  remains,  though  in  a  portion  of  this  layer  (the  argil- 
laceous shales)  fossils  are  abundant,  it  is  difficult  to  obtain  per- 
fect specimens.  In  the  calcareous  layers,  which  are  from  two  to  eight 
inches  thick,  fossils  are  most  common  and  can  usually  be  obtained 
free  from  gangue.     The  following  are  very  plentiful : 

Tropidoleptus  carinatus,  Conrad,  Chonetei  mucronata.  Hall,  Orthis 
Vaiiuzemi,  Hall,  0.  leucosia,  Hall,  Spirifera  granulifera.  Hall,  Modi- 
omorplia  concentrica,  Conrad,  M.  macilenta,  Hall,  Atnjpa  reticularis, 
Linn,  Michelinia  stylopora,  Eaton,  Mytilarca  oviformis,  Con.  Several 
species  of  undescribed  fossils  in  the  genera  Pterinea,  Aviculopecten, 
Flatj^osfoma,  Loxonema,  Fenestella,  Fistulipora  and  Alveolites. 

Fragmentary  portions  of  Phacops  rana,  G-reen,  and  Dalmmiites 
Boothi,  Green,  are  very  common  also,  but  perfect  specimens  of  the  for- 
mer are  not  common,  and  of  the  latter  only  three  have  been  found  here 
that  we  are  aware  of.  The  articulations  of  Homalonotus  Dehayi, 
Green,  are  frequently  found,  but  Mrs.  B.  H.  "Wright  and  Wm.  Buxton 
have  found  the  only  heads  (two)  that  we  know  of  from  this  locality. 

This  stratum  continues  to  the  brink  of  the  first  fall  where  the  char- 
acter of  the  rock  changes  from  a  loose  calcareous,  shale  to  solid,  com- 
pact layers  of  a  lighter  color.  Here  occur  several  pot-holes,  one  of 
which  is  two  feet  in  diameter  and  the  same  in  depth.  These  are  near 
the  brink  of  a  fall  of  nearly  thirty  feet.  In  the  lower  portion  of  this 
layer  are  some  fine  Cypricardites,  with  most  of  the  species  found  above. 
Then  follows  a  calcareous  stratum  seven  feet  thick,  containing  many 
crinoidal  fragments.  This  rests  upon  the  Encrixal  LiiiESTOXE, 
which  is  about  three  feet  thick  and  forms  the  brink  of  the  middle  fall 
of  twenty-nine  feet.  This  Encrinal  limestone  is  quite  hard,  takes  an 
excellent  polish,  and  being  made  up  almost  wholly  of  crinoidal  stems 
and  rays,  makes  a  fine  polished  slab.  There  is  but  one  brachiopod 
which  is  plentiful  in  this  limestone. 

Pentamerella'  papiHo7iensis,  Hall,  Bridophyllum  Verneuiliamim, 
Ed.  and  H.  and  Dipliyphyllum  rigas,  Rominger,  are  very  plentiful  also. 
Among  the  crinoids  are  several  undescribed  species,  see  Dolatocrinus 
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liratus,  Hall,  and  Megistocrinus  depressus,  Hall.  Fine  gasteropoda  are 
plentiful  throughout  this  and  the  preceding  formations,  but  are  best 
preserved  and  obtained  in  best  condition  in  this  limestone.  Among 
the  commonest  are  Pluerotomoria  fiUtexta,  Hall,  P.  Itys,  Hall,  Macro- 
cheilus  HamiltoniCB,  Hall,  Platyostoma  Uneata,  Conrad,  Platyceras 
Thetis,  Hall,  P.  symmeiricum,  Hall,  and  P.  carinatum,  Hall. 

After  making  a  detour  around  the  falls  it  is  at  once  apparent  that 
we  are  in  a  different  formation,  by  the  greenish  color  of  the  shales. 

We  believe  that  all  of  the  fossils  found  in  this  formation,  the  Lud- 
LOWVILLE  SHALE,  are  found  in  the  higher  beds,  but  the  reverse  is  far 
from  being  true.  Brachiopods  are  quite  scarce  and  there  is  a  general 
thinning  out  of  representatives  of  all  the  orders.  These  shales  are 
succeeded  by  darker  ones,  thirty-five  feet  thick,  containing  nearly 
the  same  fauna.  These  continue  to  the  lower  fall,  which  marks  the 
beginning  of  the  dark,  Marcellus  shales,  which  continue  to 
Seneca  lake.  The  only  fossil  which  is  here  plentiful  in  the  Marcellus 
shales  is  Orthoceras  suhulatum,  Hall. 

The  thickness  of  these  formations  was  obtained  by  taking  a  series 
of  levels  from  Bellona  to  Seneca  lake.  The  results  cannot  be  far  from 
correct,  as  the  dip  in  that  direction  is  scarcely  appreciable.  My 
father.  Dr.  S.  Hart  Wright,  a  practical  surveyor  and  engineer,  assisted 
me  in  the  work,  and  the  results  may  be  relied  upon  as  correct. 

Note. —  The  following  description  by  Dr.  J.  S.  Newberry,  State  Geologist  of  Ohio,  is 
here  published  for  the  tirst  time  : 

Ctenacanthus  Wrighti,  n.  sp. 
Plate  16,  figs.  1-3. 

"Spine  of  large  size,  long-triangular  in  outline;  anterior  margin  straight,  laterally 
"  compressed  ;  medullary  cavity  large,  opening  posteriorly  to  the  middle  of  the  spine;  above 
"  this  point  the  posterior  surface  is  traversed  by  a  strong  elevated  rounded  ridge;  denticles 
"small;  directed  backward;  surface  of  exposed  portion  entirely  covered  with  closely 
"pectinated  ridges  of  nearly  uniform  width  on  the  front  and  sides,  becoming  narrower  an"d 
"  less  disinctly  pectinated  near  the  posterior  margin. 

"  The  spines  of  this  species  must  have  been  very  striking  in  their  characters,  both  as  re- 
"  gards  form  and  markings.  The  anterior  margin  seems  to  have  been  absolutely  straight 
"from  base  to  summit.  Along  the  line  of  junction  between  the  enameled  and  buried  por- 
"tionsthe  spine  must  have  been  two  inches  wide,  but  it  tapered  rapidly  upward, terminating 
"in  a  slender,  acute  point.  The  exposed  surface  is  more  completely  covered  with  ridges 
"similarincharacter.and  thepectinatiouis  more  crowded  than  in  any  other  species  known. 
"In  its  broad  base,  its  general  and  uniform  ornamentation,  this  spine  has  some  resemblance 
"  to  C.  speciosus,  St.  JoTin,  specimens  of  which  have  been  in  my  hands  ;  but  the  line  of  de- 
"marcation  between  the  ornamented  and  buried  portions  is  less  oblique,  showing  that  the 
"position  was  more  erect;  the  ndges  are  considerably  coarser  and  the  form  is  straighter. 
"The  pectination  is  also  less  oblique  and  closer  compared  with  the  coarseness  of  the 
"ridges. 

"  Formation  and  locality.—  Hamilton  group,  near  the  middle  of  the  Moscow  shale,  Kash- 
"ong  creek,  Yates  county.  New  York,  where  it  was  obtained  by  Mr.  Berlin  H.  Wright, 
"  from  whom  it  is  named." 


DESCEIPTIOXS  OF  NEW   SPECIES  OF  FOSSILS   FROM 
THE  TEEXTOis   GROUP  OF  NEW  YORK, 

BY    C.    D.    WALCOTT. 

Genus  GLYPTOCRINUS,  Hall. 

Glyptockes'us  akgutus,  n.  sp. 

Plate  17,  Jig.  9. 

Calyx  small  and  somewhat  pentangular  from  the  depression  of  the 
interradial  areas.  Underbasals  apparetitly  obsolete.  Basals  five, 
pentagonal,  more  than  twice  as  wide  as  high.  Plates  of  first  ring 
of  primary  radials  wider  than  high,  heptagonal,  the  upper  margin 
slightly  concave  to  receive  the  convex  basal  margin  of  the  second 
series,  the  plates  of  which  are  hexagonal,  their  upper  margin  bearing 
the  pentagonal  plates  of  the  third  series  of  primary  radials  upon  which 
the  first  bifm^cation  takes  place.  Fifteen  plates  above  another  bifurca- 
tion occurs,  every  alternate  plate  between  bearing  a  rather  long  jointed 
pinnule  that  in  very  young  specimens  has  the  form  of  a  small 
armlet. 

Interradial  area  occupied  by  three  series  of  plates  of  one,  two  and 
three  plates  respectively,  above  which  none  were  observed.  A  single 
plate  occurs  between  the  first  two  plates  above  the  first  bifurcating 
plate. 

Surface  of  plates  a  little  roughened  but  not  granulose. 

Column  of  medium  size,  ro^^ind,  and  formed  of  alternating  thin  and 
thick  plates,  the  latter  having  a  projecting  denticulated  margin. 

The  calyx  of  the  specimen  from  which  the  above  description  is 
drawn  has  a  width  of  3.5  ^  ™.  at  the  summit,  and  a  height  of  2.25"  "\ 
up  to  the  first  bifurcating  plate.  A  specimen  about  three  times  as 
large  has  the  basal  plates  a  little  higher  in  proportion  to  the  width 
and  the  radial  plates  are  marked  by  an  elevated  rounded  ridge  which 
bifui-cates  on  the  third  radial.  The  upper  scries  of  interradials  is  also 
ornamented  by  three  narrow  crenulated  ridges  crossing  each  other  at 
the  center  of  each  plate.  A  specimen  intermediate  in  size  to  this,  also 
the  one  figured,  presents  these  characters  in  a  slight  degree. 

Formation  -and  locality.     Upper  portion  of  the  Trenton  limestone 

Trenton  Falls,  New  York. 
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GLTPTOCKmUS  ?    SUBNODOSUS,  71.  Sp. 

Plate  17,  fig.  3. 

Calyx  of  medium  size,  obeonical,  interradial  areas  slightly  depressed. 
Basal  plates  hexagonal,  height  and  width  subequal,  the  first  in- 
terradial plate  resting  on  the  uj)per  margins.  First  radial  plate  hep- 
tagonaj,  alternating  with  the  basals.  Second  radials  quadrangular 
and  supporting  above  the  third  radials  which  are  heptagonal  and  form 
the  first  bifurcating  plate.  A  second  bifurcation  has  not  been  observed, 
although  thirty-two  plates  are  shown  above.  Each  alternate  plate 
above  the  second  bears  a  strong  jointed  pinnule. 

Above  the  first  interradial  plate,  which  rests  on  the  basal  and  be- 
tween the  two  first  radials  there  is  a  series  of  two,  three  and  four, 
above  which  there  are  traces  of  two  more  rows.  Two  series  of  inter- 
axillary  plates,  of  one  and  two  plates,  respectively,  occur  above  the 
third  radial  plate. 

The  surface  of  each  radial  plate  is  marked  by  a  small  node  on  the 
center  of  a  narrow  rounded  ridge  ;  the  latter  bifurcates  on  the  third 
radial  series,  and  also  on  the  first,  sending  a  branch  to  the  center  of  tlie 
basals.  The  interradial  plates  have  each  a  small  node  at  the  center, 
from' which  a  low  ridge  radiates  to  each  margin  to  meet  those  of  the 
adjoining  plates.  The  secondary  radials  have  a  light  longitudinal 
ridge,  when  well  preserved. 

Column  unusually  large  for  a  species  of  this  character. 

"When  the  arms  and  pinnulse  are  well  preserved  they  give  a  pecu- 
liar bushy  appearance  when  matted  down  over  the  calyx.  In  the 
position  of  the  first  interradial  plate  and  the  character  of  the  arms 
this  species  departs  from  the  typical  form  of  Glyptocrinus  and  some 
other  generic  reference  may  ultimately  be  made  of  it. 

Formation  and  locality.  Upper  portion  of  the  Trenton  lime- 
stone, Trenton  Falls,  New  York. 

MEROCRINUS,  n.  g. 

General  appearance  of  the  body  not  unlike  that  of  some  species  of 
Heterocrinus  and  Dendrocrinus. 

Underbasals  pentangular,  low  and  broad  in  the  typical  species. 
Basals  hexagonal ;  radials  pentagonal.  Brachials  six  to  seven  in  each 
ray,  the  upper  plate  pentagonal  and  supporting  the  free  divisions  of 
the  arms  above.  In  the  right  posterior  ray  there  is  a  bifurcating 
plate  resting  on  the  radial  below,  and  supporting  above  on  its  right 
sloping  side  the  true  brachial  series  of  the  arm,  and  on  the  left  a  row 
of  quadrangular  plates,  vertically  arranged.  This  series  of  plates 
resemble  the  brachial  plates,  except  that  they  are  more  elongate. 
They  undoubtedly  formed  the  posterian  side  of  an  anal  tube,  corre 
sponding  in  this  respect  to  the  same  series  of  plates  in  the  genus 
locrinus.  Arms  bifurcating  frequently,  gradually  tapering.  Pin- 
nulae  unknown. 
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The  arrangement  of  the  plates  forming  the  calyx  is  similar  to 
that  in  Dendrocrinus.  except  that  the  regularity  of  the  radial  series 
of  plates  is  not  broken  by  the  interposition  of  the  anal  plates.  In 
this  respect  Merocrinus  is  allied  to  locrinus^  and  also  in  the  posi- 
tion of  the  plates  supporting  the  anal  tube.  It  differs  from  locrinus 
in  having  a  well-developed  ring  of  underbasals,  and  also  in  the  gen- 
eral appearance  of  the  entire  body. 

The  accompanying  diagram  gives 

^v  ^<:^  the  arrangement  of  the  plates  of  the 

0       ^  calyx  and  a  portion  of  the  arms. 

Oct^  i^Column.        ii= Underbasals. 

"'<?^  *  qv:]  iii=Basals.   iv==Eadials.  v=Brach- 

'"'    n  <^t<>)^  r\Ov^    '^^^'  "^'i=Free  arms.  a=  Plate  sup- 


DnI^^^  porting  brachial  plates  and  those  of 

^^  <::i7  the  posterior  side  of  the  anal  tube. 

Mekocrinus  typus,  n.  sp. 
Plate  17,  jig.  5. 

Calyx  of  medium  size,  broad  at  the  base  and  gradually  enlarging 
to  a  diameter  one-third  greater  at  the  base  of  the  arms. 

Underbasals  pentagonal,  low  and  broad,  very  obtusely  wedge-shape 
above.  Basals  hexagonal  twice  as  wide  as  high,  alternating  with  the 
underbasals  below  and  the  radials  above.  Radials  pentangular,  con- 
siderably broader  than  high,  broadly  wedge-shape  at  the  base  and 
narrowing  slightly  towards  the  upper  margin. 

The  first  right  postero-lateral  plate  above  the  radial  is  pentagonal 
and  supports  the  brachial  plates  on  its  right  sloping  side,  and  on  the 
left  the  posterior  wall  of  the  anal  tube.  The  brachial  plates  are 
quadrangular,  broader  than  high.  The  first  bifurcation  of  the  right 
postero-lateral  ray  occurs  on  the  sixth  plate  above  the  bifurcating 
plate  below,  and  that  of  the  left  ray  on  the  sixth  plate  above  the 
radial  ring  of  plates,  each  division  again  bifurcating  on  the  ninth  or 
tenth  plate  above. 

The  posterior  plates  of  the  anal  tube  are  a  little  broader  than  high, 
decreasing  in  width  towards  the  summit.  The  rounded  posterior 
side  of  these  plates  gives  this,  the  only  portion  of  the  anal  tube  ob- 
served, the  appearance  of  an  arm  extending  up  between  the  true 
anus.     Other  portions  of  the  anal  tube  not  observed. 

Surface  of  the  plates  slightly  roughened. 

The  portion  of  the  column  attached  to  the  calyx  is  formed  of  thin 
round  plates  closely  united. 

Formation  arnd  locality.  Upper  part  of  the  Trenton  limestone, 
Trenton  Falls,  ISTew  York, 
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Merocrinus  corroboratus,  n.  sj). 

Plate  11,  fig.  6. 

Body  slender,  elongate.  Calyx  small,  broad  at  the  base,  increas- 
ing- slightly  in  width  above. 

"Underbasals  pentagonal,  of  medinm  size,  and  having  a  transverse 
diameter  twice  as  great  as  the  height.  Basals  larger,  broadly  hexa- 
gonal, alternating  with  the  nnderbasals,  and  supporting  above  the 
pentagonal  radial  plates  which  have  their  width  and  hight  subequal 
and  their  lateral  margins  scarcely  uniting  in  the  type  specimen.  The 
first  plate,  above  the  radial,  of  the  right  postero-lateral  ray,  is  penta- 
gonal and  sujDports  the  brachial  plates  and  the  posterior  plates  of  the 
anal  tube  as  in  Merocrinus  typus.  The  anal  plates  being  much 
more  slender,  but  not  showing  any  evidence  of  the  attached  portions 
of  an  anal  tube,  such  as  exists  in  the  genus  locrin'us. 

The  arms  are  slender  and  bifurcate  as  in  Merocrinus  typus. 

The  column  near  the  calyx  is  formed  of  thin  round  j^lates,  the 
plates  gradually  increase  in  thickness  below  until  it  nearly  equals 
one-half  of  their  transvei'se  diameter. 

The  anterior  side  of  both  this  and  the  preceding  species  is  un- 
known. 

Formation  and  locality.  Trenton  limestone,  Trenton  Falls,  New 
York. 

Genus  IOCKINUS,  Hall.'*' 

Two  species  of  this  genus  have  been  described.  /.  crassus  and 
/.  subcrassus  from  the  Hudson  River  Oroup  of  Illinois  and  Ohio. 
/.  subcrassus  is  distinguished  from  I.  crassus  by  its  smaller  size, 
different  aspect  of  the  arms  and  less  robust  appearance  while  the 
Trenton  limestone  form  of  New  York  has  more  slender  arms,  a  less 
robust  appearance  than  /.  subcrassus,  and  it  also  occurs  at  a  lower 
geological  horizon,  and  at  a  distant  locality.  In  many  respects, 
however,  the  three  forms  are  but  varieties  of  one  species.  At  present 
it  is  convenient  to  designate  them  by  separate  names. 

locRiNus  Trentonenbis,  n.  sp. 
Plate  IT,  figs.  7,  8. 

This  species  agrees  so  closely  in  all  essential  characters  with  locri- 
nus  crassus  and  1.  subcrassus,  that  a  detailed  description  is  unnec- 
essary. 

The  small  pentagonal  basals  alternate  with  the  large  pentagonal 
radials  which  have  their  upper  margins  broadly  truncated.  Brachials 
four  or  five  in  each  ray,  the  upper  plate  supporting  the  first  division 


As  defined  by  Wachsmuth  and  Springer- 
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of  the  arms.  lu  the  right  posterior  ray,  a  pentagonal  bifurcating  plate 
rests  on  the  radial  below,  and  supports  the  brachial  plates  on  its 
right  sloping  side  above,  and  also  a  row  of  quadrangular  plates  on 
the  left  side.  These  plates  form  an  elevated  ridge,  and  support  two 
thin,  curved,  broad  plates  that  unite  opposite  the  posterior  ridge, 
where  there  is  a  smaller  ridge.  These  plates  are  concave  between 
their  upper  and  lower  margins,  which  gives  a  peculiar  annulated 
appearance  to  the  anal  tube.  This  is  usually  well  preserved,  and  gives 
a  decided  character  to  the  species.  The  arms  are  slender  and  bifur- 
cate frequently  the  plates  constituting  them  all  projecting  at  the 
upper  edge. 

This  species  is  not  uncommon  at  Trenton  Falls,  in  the  upper  half 
of  the  Trenton  limestone,  and  is  usually  associated  with  Heterocri- 
nus  simplex  and  H.  laxus. 

Formation  and  locality.    Trenton  limestone,  Trenton  Falls,  N.  Y. 

Genus  DENDROCKINUS,  Hall. 
Dendroceinus  keteactilis,  n.  sp. 

Plate  17,  fig.  4. 

Calyx  small,  obconic. 

Underbasals  pentagonal  wider  than  high.  Basals  hexagonal,  the 
posterior  plate  not  showing  in  the  specimens  at  hand. 

Radials  broadest  at  the  base,  sloping  a  little  from  each  side  towards 
the  summit,  those  of  the  anterior  and  antero-lateral  rays  pentagonal 
and  slightly  wider  than  high.  Six  or  seven  brachials  occur  in  each 
arm  to  the  first  bifurcation.  The  posterior  side  of  the  body  is  con- 
cealed in  the  matrix. 

Arms  long  and  slender,  giving  oif,  above  the  first  bifurcation,  at 
intervals  of  nine  or  ten  arm  plates,  divisions  which  are  more  slender 
than  the  continuation  of  the  arm.  Although  no  pinnulae  are  to  be 
seen,  in  the  specimen  there  is  a  small  proturberance  with  a  cicatrix 
upon  it  on  the  inner  side  of  each  plate  composing  the  arms. 

The  lower  portion  of  the  anal  tube  is  shown  by  the  presence  of 
minute  plates  in  the  interbrachial  spaces ;  it  continues  up  above  the 
plates  as  a  compressed  spiral,  formed  of  a  single  series  of  elongate 
narrow  plates  or  joints  which  probably  supported  a  tubular  exten- 
sion of  the  anal  tube.  That  it  was  capable  of  being  extended  out 
beyond  the  limits  of  the  arms,  is  shown  by  its  present  position  and 
character. 

This  species  has  a  general  resemblance  to  Dendrocrinus  Dyeri^ 
Meek,  but  differs  in  the  calyx  and  arms. 

Formation  and  locality.     Trenton  limestone,  Trenton  Falls,  N.  Y. 
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Genus  CALCEOCRINUS,  Hall. 
Calceocrinus  Barrandii,  71.  sp. 
Plate  17,  figs.  1,  2. 

Body  small,  somewhat  flattened  on  the  dorsal  and  rounded  on  the 
ventral  side.  The  swelling  of  the  right  dorso-lateral  plate  near  its 
basal  margin  gives  a  constricted  appearance  to  the  body  about  mid- 
way of  its  length,  when  viewed  from  the  dorsal  side. 

Basal  plate  short,  sub-triangular.  First  dorsal  plate  elongate, 
slightly  concave  on  the  lower  margin,  and  narrowing  upward  to  a 
point  near  the  summit  of,  and  between,  the  dorso-lateral  plates.  The 
dorso-lateral  plates  are  lai'ge  and  support  the  dorso-radial  plates  upon 
which  rest  the  brachial  plates  of  the  dorsal  arm. 

The  dorsal  arm  consists  of  a  single  series  of  subcylindrical  plates. 
The  first  plate  above  the  dorso-lateral  plate  is  broader  than  high,  and 
supports  a  pentagonal  brachial  plate  upon  which  the  arm  bifurcates, 
the  left  branch  bifurcating  again  on  the  sixth  plate,  and  the  right  or 
ventral  arm  on  the  second  plate,  and  again  on  the  first  and  second 
above  :  the  branches  again  subdividing  near  their  upper  extremities. 
Surface  of  body  and  arms  granulated.  Column  round,  composed  of 
rather  thick,  slightly  rounded  plates. 

Owing  to  the  anchylosing  of  the  plates  of  the  body,  it  is  difficult 
to  determine  their  outline.  The  description  is  drawn  from  two  speci- 
mens, each  showing  the  dorsal  and  right  dorso-lateral  sides. 

The  species  resembles  Calceocrinus  {Heterocrinus)  articulosus 
Billings,  but  varies  in  the  arrangement  of  the  plates  of  the  ventral 
arms. 

The  specific  name  is  given  in  honor  of  the  eminent  palaeontologist 
of  Bohemia. 

Formation  and  location.  Upper  portion  of  the  Trenton  lime- 
stone, Trenton  Falls,  N.  Y. 

Genus  METOPTOMA— PA^7%6\ 

Metoptoma  Billingsi,  n.  sp. 

Plate  IT,  figs.  12,  12a. 

Oval,  subconical ;  apex  at  the  most-  elevated  point  on  a  line  with 
the  anterior  margin.  The  outline  from  the  posterior  margin  to  the 
apex  is  regularly  convex,  and  from  the  apex  to  the  anterior  margin, 
slightly  concave.  The  posterior  margin  has  a  slight  undulation  near 
its  center. 

Surface  marked  by  shallow  undulations  and  lines  of  growth  par- 
allel to  the  margin. 

Length  of  shell,  26  mm.,  width,  20  mm.,  hight,  20  mm. 


New  Species  of  Fossils.  213 

The  specific  name  is  given  in  honor  of  the  late  Mr.  E.  Billings, 
Palaeontologist  of  the  Geological  Survey  of  Canada. 

Formation  and  locality,  Birdseye  limestone,  Buck's  Quarry, 
Russia,  Herkimer  Co.,  X.  Y. 

Gbnus  BEYRICHIA— JlfcC^oy. 

BeYRICHIA    BELLA,    n.    sp. 

Plate  17,  figs.  11,  11a. 

Carapace  large  as  compared  with  associated  species.  Length,  3.75 
mm.,  width,  2  mm.  at  the  broadest  part  near  the  center.  The 
hinge  line  is  straight  and  shorter  than  the  length  of  the  valves,  each 
end  projecting.  The  center  of  the  valve  is  strongly  convex,  and 
separated  from  the  margin  by  a  narrow  channel ;  a  strong  deep  sul- 
cus crosses  the  valve  obliquely  from  the  dorsal  to  the  ventral  margin, 
separating  a  large  convex  lobe  on  the  anterior  half  :  a  second  sulcus, 
not  as  deep  as  the  anterior,  crosses  from  the  posterior  third  of  the 
dorsal  margin,  and  unites  with  the  anterior  sulcus  two-thirds  of  the 
distance  between  the  dorsal  and  ventral  margins,  separating  a  subtri- 
angular  lobe  adjoining  the  dorsal  border  and  a  narrower  elongate 
strongly  convex  lobe  on  the  posterior  portion  ;  this  lobe  is  crossed  by 
a  transverse  furrow  near  the  dorsal  end,  which  separates  a  small  de- 
pressed lobe  within  the  postero-dorsal  angle. 

Surface  finely  granulose  under  a  strong  magnifying  power. 

Beyrichia  decora  and  B.  venusta  Billings  of  the  silurian  of  anti- 
costi  belong  to  the  same  group  as  B.  hella. 

Formation  and  locality.  Upper  portion  of  the  Trenton  limestone, 
Trenton  Falls,  N.  Y. 

Genus   LEPERDITIA,  Eoualt. 

Subgenus  Isochilina  Jones. 

Leperditia  (Isochilina)  armata,  n.  sj). 

Plate  17,  fig.  10. 

Carapace  elongate,  moderately  convex  ;  length,  8.5  mm.,  width, 
5  mm.  Hinge  line  straight  to  the  lateral  angles  of  the  valve  where 
it  curves  up  and  unites  with  the  projecting  lateral  margins  to  form 
the  produced  anterior  and  postero-dorsal  angles ;  anterior  extremity 
broadly  rounded  ;  ventral  curve  uniform  :  posterior  extremity  ob- 
liquely rounded  to  the  ventral  curve.  From  the  point  of  greatest 
convexity  on  the  lower  central  half  of  the  valve  a  strong  unciforra- 
sha])ed  spine  projects  obliquely  outward,  the  apex  extending  beyond 
the  ventral  margin  and  curving  toward  the  anterior  extremity  of  the 
valve ;  the  section  of  the  spine  at  the  base  is  elliptical,  becoming 
sharply  angular  on  the  posterior  side  as  it  nears  the  apex. 
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Surface  of  the  valve  and  spine  black,  shining,  smooth  to  the  eye, 
but  under  the  magnifier  slightly  elevated  inosculating  lines  appear, 
radiating  from  the  muscle  spot ;  the  interspaces  are  minutely  punctate. 

It  is  associated  with  Leperditia  fahulites  and  varieties  of  Z.  Can- 

adensis.  ,    tt        ^• 

Formation  and  locality.  Birdseye  and  Black  Jtiiver  hmestones, 
Buck's  Quarry,  Russia,  Herkuner  Co.,  N.  Y. 


PRELIMINARY  NOTICE 

OF  THE  LAMELLIBRANCHIATE  SHELLS  OF  THE  UPPER 

HELDERBERG,  HAMILTON  AND  CHEMUNG 

GROUPS. 

[Preparatory  for  the  Palceontology  of  New  York.] 

Part  1. 


The  fossil  Lamellibranchiata  of  the  higher  groups  of  the  New  York 
geological  series '  are  often  abundant,  of  great  variety  of  form  and  of 
very  interesting  character.  Our  earlier  knowledge  of  these  fossils  is  almost 
wholly  due  to  Mr.  Conrad,  who  described  eleven  species  in  the  Annual 
Eeport  of  the  Geological  Survey  in  1838  ;  and  during  the  following  years 
this  work  was  continued,  both  in  the  Annual  Reports  of  the  Survey  and  in 
the  Journal  and  Proceedings  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. The  total  number  of  species  described  by  Mr.  Conrad  from  all  the 
groups  is  about  one  hundred  and  ten,  and  fifty  of  these  have  been  illustrated 
in  the  publications  of  the  Academy.  Tlie  number  of  species  at  present  known 
from  the  same  formations  is  about  six  hundred,  of  which  nearly  five  hundred 
are  from  the  groups  above  the  Oriskany  sandstone. 

During  and  since  this  period  the  writer  has  made  extensive  collections  of 
these  fossils,  both  with  his  own  hands  and  through  the  agency  of  his  assistants, 
preparatory  for  publication  in  the  Palseontology  of  New  York.  After  having 
accumulated  considerable  collections,  and  feeling  the  importance  of  their 
proper  identification,  I  engaged  Mr.  Conrad  to  examine  the  whole  and  to  give 
Ms  deteiTnination  of  the  species  which  he  had  described.  On  three  several 
occasions,  previous  to  1865,  Mr.  Conrad  visited  Albany  for  the  express  pur- 
pose of  making  these  determinations  and  identifications,  labeling  one  or  more 
of  each  of  those  which  he  recognized  as  typical  forms  of  the  species.  Through 
these  means,  and  by  later  study  and  comparison,  it  is  believed  that  nearly  all 
the  previously  described  forms  have  been  satisfactorily  determined. 

In  1869  the  writer  printed  and  published  "  Preliminary  Notice  No.  2,  of 
the  Fossil  Lamellibranchiate  Shells  of  the  Upper  Helderberg,  Hamilton, 
Portage  and  Chemung  groups,"  etc.,  to  the  number  of  eighty  pages,  issued  in 
December  of  that  year.  One  hundred  copies  in  this  form  were  distributed. 
In  January  following  the  printing  was  resumed,  and  sixteen  additional  pages 
were  printed.  The  pamphlet  thus  augmented,  with  a  supplementary  page 
stating  the  fact  that  the  descriptions  of  other  species  were  in  type,  was  dis- 
tributed to  the  public. 
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It  liad  been  the  intention  of  the  author  to  incorporate  that  Preliminary 
Notice  in  the  Twenty-third  Annual  Report  of  the  State  Cabinet  of  Natural 
History,  witli  a  preparatory  Note  making  due  acknowledgments  for  sources 
of  aid  and  information,  and  giving  the  reason  for  the  appearance  of  No.  2  in 
advance  of  No.  1.  This  report  (23)  was,  however,  not  published  till  1872.* 
In  the  mean  time  the  burning  of  the  State  printing  establishment  destroyed 
the  material  in  the  hands  of  the  printer!  (leaving  some  proof-sheets  only  in  the 
hands  of  the  author).  No  effort  was  afterward  made  to  resume  and  complete 
the  intended  work,  and  the  paper  still  remains  incomplete. 

The  Notice  No.  2  was  first  printed  because  the  investigations  upon  the 
genera  there  included  were  farther  advanced ;  while  comparatively  little  had 
been  done  in  arranging  the  groups  preceding  those  described.  It  had  been 
the  intention  to  follow  Notice  No.  2  with  the  early  publication  of  No.  1,  but 
owing  to  failing  health  in  1871,  which  compelled  a  cessation  of  work,  and 
finally  an  entire  absence  from  my  duties,  the  work  was  not  resumed  till  a  later 
period.  In  the  mean  time  the  volume  V,  Part  2  of  Palaeontology,  including  the 
Gasteropoda,  Pteropoda  and  Cephalopoda,  originally  intended  to  follow  the 
Lamellibranchiata,  has  been  published.  The  publication  of  the  Lamelli- 
branchiata  should  have  followed  this  volume  directly,  but  the  continued  delay 
in  authorizing  the  publication  of  the  work  induced  the  author  in  January,  1883, 
to  issue  one  hundred  copies  of  the  plates,  long  since  completed,  with  a  list  of 
the  names  of  the  species  jiroposed.  This  volume  has  now  been  before  the 
public  for  nearly  a  year. 

Since  the  publication  of  Preliminary  Notice  No.  2,  a  more  critical  study  of 
the  forms  included  in  the  present  paper  has  shown  the  imperative  necessity  of 
a  revision  and  rearrangement  of  the  species  in  reference  to  the  genera  to 
which  they  had  in  many  cases  heretofore  been  referred,  and  to  the  proposing 
of  several  new  generic  terms  which  the  author  believes  will  facilitate  the  work 
of  the  student  in  his  investigations  in  this  class  of  fossils. 

In  the  preparation  of  the  former  paper,  the  author  was  very  eflSciently  aided 
by  Mr.  R.  P.  Whitfield,  then  an  assistant  in  the  State  Museum,  to  whom  he 
expresses  his  obligations.  In  the  preparation  of  the  present  publication, 
together  with  the  previous  revision  of  the  species  in  their  generic  relations  to 
Pectenidffi,  Aviculidaj,  etc.,  he  has  been  indebted  for  the  very  valuable  assist- 
ance of  Mr.  C.  E.  Beecher,  now  an  assistant  in  the  State  Museum. 

At  the  present  writing,  the  volume  of  the  text  on  the  LameUibranchiata  is  in 
press  and  the  printing  is  essentially  completed. 

The  following  Preliminary  Notice  No.  1  of  the  Lamellibranchiate  shells  of 
the  Upper  Helderberg,  Hamilton  and  Chemung  groups  was  originally 
communicated  with  the  Thirty-fourth  Report  of  the  State  Museum,  at  the  be- 
ginning of  1881,  and  should  have  been  printed  during  that  year.  This, 
together  with  several  other  papers  which  were  communicated  with  the 
Thirty-third  and  Thirty-fourth  Reports,  were  not  printed  in  the  published 
documents,  and  were  afterward  withdrawn  and  again  communicated  with 
the  Thirty-fifth  Report,  of  which  this  paper  forms  a  part. 
•Albany,  January,  1884. 

*  1873  oil  title  page  is  an  error  of  the  printer. 

t  See  Twenty-third  Report  on  the  State  Cabinet  Museum,  page  249,  1872. 


PRELIMINARY  NOTICE 

Part  1. 
MONOMYARIA. 

Descriptions    of    Species. 

GENUS  AVICULOPECTEN  (McCoy). 
Section  a. 

^      AviCULOPECTEN    PRINCEPS. 

Monotis 'princeps,Qo'S.ViK'D.     Annual  Report  N.  Y.  Geolog.   Surv.,  p.    117.  1838. 
Avicula parilis,  Coxkad.     Proceedings  Acad.  Nat.  Sci.  Phila.,  vol.  8,  p.  239, 

pi.  112,  fig.  9.     1842. 
(2oTa.T^B.re  Aviculopecten  Sanduskyensis,'i<iE.^K.     Proceedings  Acad.    Xat.    Sci. 

Phila.,  p.  161.     1871. 
Compare  Avicula  parUis,  Conkad  V  Meek.    Palaeontology,  of  Ohio,  vol.  1,  p.  197. 

1873. 
Compare  A. pecieniformis,  Conrad.     Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  p.  240, 

pi.  12,  fig.  14.     1842. 
Aviculopecten  pj'inceps  {CoT!rRAD)  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and 

Explanations  :  PI.  5,  figs.  18,  19,  23,  24 ;  pi.  24,  fig.  7.     Jan.,  1883. 
Aviculopecten  Sanduskyensis  (Mkkk)  B-AJjIj.   Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and 

Explanations  :  PL  1,  figs.  10,  11.     Jan.,  1883. 

Shell  large,  obliquely  broad-ovate ;  axis  inclined  more  than  60°  to  the 
hinge-line ;  length  and  height  nearly  equal,  varying  within  moder- 
ate limits  ;  anterior  margin  convex  ;  the  convexity  increasing  to  the 
middle  of  the  postero-lateral  side,  thence  truncated  and  extending 
in  a  straight  line  to  the  beak,  making  an  angle  of  from  30°  to  40° 
with  the  hinge-line.  Valves  depressed  ;  left  valve  regularly  convex; 
right  valve  nearly  fiat,  or  very  moderately  convex. 

Hinge-line  straight,  having  a  length  of  from  two-thirds  to  more 

than  three-fourths  the  length  of  the  shell,  and  extending  anteriorly 

as  far  as  the  antero-lateral  margin  with  little  variation.      Beaks 

obtuse,  rounded,  anterior  to  the  middle  of  the  liinge.     Umbo  sub- 

[Sen.  Doc.  No.  38.  ]  28 
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tending  an  angle  of  about  130°.  Ears  large,  triangular  ;  posterior 
one  the  larger,  and  defined  by  the  abrupt  slope  of  the  side  of  the 
umbo,  while  the  anterior  ear  is  separated  by  a  distinct  sulcus ; 
lateral  margins  concave,  becoming  convex  at  the  hinge-line.  Byssal 
sinus  broad,  rounded,  well-defined  and  indicated  on  the  ear  by  a 
sulcus  extending  to  the  extremity  of  the  beak.  The  right  valve  is 
flatter  and  proportionally  broader  than  the  left.  The  limits  of  the 
ears  are  clearly  indicated  by  the  rapid  slope  of  the  umbo,  and  the 
absence  of  strong  radiating  lines  of  ornamentation. 

Test  thin,  marked  by  numerous  regular  alternating  rays,  which 
increase  in  number  by  interstitial  additions,  and  become  broader 
and  stronger  toward  the  margins.  These  radiating  ribs  are  crossed 
by  very  fine,  sharp  strise  of  growth.  On  the  ears  the  rays  are  nearly 
obsolete,  and  the  lines  of  growth  are  sharper  and  stronger  than  on 
the  body  of  the  shell. 

The  internal  mould  shows  a  simple,  continuous  pallial  impression, 
extending  nearly  parallel  to  the  margins,  and  terminating  in  a 
large  sub-ovate  muscular  impression,  wnich  is  posterior  to  the 
middle  of  the  shell.  The  cavity  beneath  the  beak  extends  over  the 
ligamental  area  at  that  point,  forming  the  cartilage-pit.  In  young 
individuals  ,the  ligamental  area  shows  three  or  four  small  furrows  at 
the  beak,  extending  toward  the  extremities  of  the  hinge-line. 
Three  of  these  furrows  measure  2  mm.  across.  In  larger  and  older 
individuals,  this  furrowed  ligamental  area  is  much  more  marked, 
having  frequently  a  width  of  5  mm.,  and  extends  the  entire  length 
of  the  hinge,  showing  more  numerous  furrows.  At  the  beaks  the 
furrows  are  bent  slightly  outward,  otherwise,  with  gentle  undula- 
tions, they  run  parallel  to  the  hinge-line.  This  feature  is  a  constant 
character  in  this  and  several  other  species,  and  is  similar  to  that  in 
many  forms  of  Pterinea  and  TiTRioPECTEN". 

The  dimensions  of  the  shells  of  this  species  are  very  variable. 
Large  individuals  have  a  height  of  80  mm.  with  nearly  equal  length, 
and  a  hinge-line  of  50  mm.  The  graduation  from  this  form  is  very 
gradual  to  those  in  which  the  height  is  equal  to,  or  greater  than,  the 
length,  and  where  the  length  of  the  hinge-line  is  nearly  equal  that 
of  the  shell. 

This  species  differs  from  A.  pedeniformis  by  larger  anterior  ears, 
with  more  numerous  and  less  prominent  rays  on  the  body  of  the  shell 
In  specimens  identified  as  A.  Saruhcskyensis  the  umbo  is  more  inflated 
and  obtuse,  while  the  length  is  uniformly  greater  than  the  height. 
A.  scahridus,  which  in  some  respects  resembles  this  species,  is  clearly 
distinguished  by  its  characteristic  surface-ornamentation  and  the  pro- 
portionally greater  height  of  the  valves. 
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This  is  one  of  thelargest  and  most  abundant  species  in  the  lower  and 
middle  portions  of  the  Hamilton  group.  Itis  very  easily  distinguished 
by  the  large  ears  with  the  furrowed  ligamental  area,  full,  obliquely 
ovate  outlines,  and  characters  of  ornamentation. 

Formations  and  localities.  In  limestone  referred  to  the  age  of  the 
Upper  Helderberg  group  (Corniferous  limestone),  at  Sandusky,  Dela- 
ware, and  near  Columbus,  Ohio,  and  also  at  the  falls  of  the  Ohio ; 
in  the  coarser  shales  of  the  Hamilton  group,  at  numerous  localities 
in  the  eastern  and  central  portions  of  the  State;  in  the  upper  soft 
calcareous  shales  of  the  group  at  Moscow,  Livingston  county,  N.  Y,, 
and  very  rarely  in  the  western  extension  of  the  group. 

4  AVICULOPECTEN   PECTENIFORMIS. 

Avicula  pecteniformis,  Conbad.     Jour.  Acad.  Nat.    Sci.  Phila.,  vol.   8,  p.  240. 

1842. 
Aviculopecten  pecteniformis  (Conrad),  HaIlL.    Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates 

and  Explanations  :  PI.  1,  fig.  9.     Jan.,  1883. 

Shell  sub-ovate  oblique,  to  the  hinge-line;  length  equal  to  the  height; 
anterior  and  basal  margins  regularly  rounded,  the  body  of  the  shell 
extending  in  a  nearly  straight  line  from  the  postero-lateral  margin 
to  the  beak.  Left  valve  convex,  reaching  its  greatest  convexity 
at  about  one-third  the  length  of  the  valve  from  the  beak.  Eight 
valve  not  observed.  Hinge-line  straight,  having  a  length  of  more 
than  two-thirds  the  length  of  the  shell.  Umbo  prominent,  sloping 
rapidly  to  the  ears;  the  sides  subtending  a  little  more  than  a  right 
angle.  Beak  prominent,  situated  a  little  anterior  to  the  middle 
of  the  hinge.  Ears  triangular,  unequal,  the  anterior  about  one-half 
the  size  of  the  posterior  one,  lateral  margins  concave. 

Test  ornamented  by  about  35  sharp,  strong  rays,  with  intermediate 
finer  ones,  which  are  crossed  by  fine  imbricating  stride  of  growth. 
The  radii  are  not  present  on  the  ears. 

The  original  of  this  species  has  a  length  of  47  mm.  with  an  equal 
height.     The  hinge-line  measures  27  mm. 

This  form  may  be  distmguished  from  A.  princeps  by  its  smaller  an- 
terior ear,  and  less  expansion  at  the  base  of  the  ears.  The  umbo 
appears  more  contracted,  and  in  the  single  known  specimen  is  more 
prominent.  The  principal  radii  are  sharper  and  stronger,  and  the 
alteration  of  smaller  ones  more  regular. 

In  A.  ezacutus,  which  resembles  this  form,  the  beaks  are  nearer  the 
middle  of  the  hinge-line,  and  the  shell  has  a  distinctly  reticulate  sur- 
face ornamentation,  with  the  radii  continued  over  the  ears. 

Formation  and  locality.  From  the  Corniferous  limestone  of  the 
Upper  Helderberg  group,  Schoharie,  N.  Y. 
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AVICULOPECTEN    ClEON. 


+  ■ 


Aviculopecten  Clean,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.   Plates  and  Explanations  : 
PI.  1,  fig.  1.     Jan.,  1883.     Compare  with  the  young  of  A.princeps. 

Shell  small,  ovate ;  transverse  axis  slightly  oblique ;  length  some- 
what greater  than  the  height ;  margins  regularly  rounded.  Left 
valve  convex,  the  convexity  equal  to  about  one-sixth  the  lerrgth  of 
the  hinge-line.  The  point  of  greatest  convexity  is  just  anterior  to 
the  center  of  the  shell  and  toward  the  beak.  Right  valve  not  ob- 
served. Hinge-line  straight,  length  five-sixths  the  height  of  the 
entire  shell.  Beak  anterior  to  the  middle  of  the  hinge,  not  promi- 
nent. Ears  defined  by  the  absence  of  radiating  lines,  but  not  by  any 
marked  change  in  the  convexity  of  the  shell ;  lateral  margins  con- 
cave. The  anterior  ear  is  limited  by  a  shallow  groove.  The  posterior 
ear  is  about  twice  the  size  of  the  anterior. 

Test  thin,  ornamented  by  a  reticulation  of  fine  radiating  lines, 
and  finer  concentric  striai  of  growth.  The  stronger  rays  have  one 
or  two  finer  lines  between.  The  lines  of  growth  extend  over  the 
ears,  but  less  distinctly  than  over  the  body  of  the  shell ;  and  other- 
wise the  ears  are  nearly  smooth.  The  length  of  the  specimen  is  21 
mm.,  height  24  mm.,  hinge-line  20  mm. 

This  form  resembles  the  young  of  A.  princeps,  but  it  is  less  oblique 
and  the  ears  less  strongly  defined  than  in  the  young  of  that  species  as 
represented  in  authentic  specimens.  The  form  A.  exacutus  is  very 
similar  to  this  one  ;  but  that  species  has  fewer  and  sharper  radiating 
striffi,  and  the  geological  horizons  of  the  two  are  widely  separated. 

Formation  and  locality.  Upper  Helderberg  limestone,  Columbus, 
Ohio. 

i  Aviculopecten"  scabridus. 

Aviculopecten  scabridus.'RMSL,    Pal.  N.Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :    PI.  3,  figs.  3-12.     Jan.,  1883. 

Shell  large,  sub-circular,  very  slightly  oblique  to  the  hinge-line ; 
length  somewhat  greater  than  the  height :  pallial  margin  circular, 
becoming  very  full  posteriorly.  Valves  depressed,  moderately  con- 
vex. Hinge-line  straight ;  length  equal  to  two- thirds  the  length  of 
the  shell,  marked  by  a  thickening  and  inflection  of  the  cardinal  mar- 
gins of  the  ears.  Beaks  obtuse,  rising  slightly  above  and  arching 
over  the  hinge-line,  situated  just  anterior  to  the  middle ;  umbonal 
angle  110°.  Ears  narrow,  triangular,  indented  by  a  sinus  which 
has  a  depth  equal  to  the  width  of  the  ears.    The  anterior  ear  of  the 
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left  valve  is  one-half  the  width  of  the  posterior,  but  of  nearly  equal 
length  ;  in  the  right  valve  the  ear  is  larger,  and  has  a  well-marked 
byssal  sinus.  The  right  valve  is  somewhat  less  convex  than  the  left, 
but,  with  the  exception  of  the  deeper  anterior  sinus,  is  very  similar 
m  character. 

Test  ornamented  by  about  sixty  strong,  rounded  rays,  with  some 
smaller  intermediate  elevated  lines,  which  are  crossed  by  regular, 
prominent,  subirabricating  lamellae  of  growth  about  1.5  mm.  apart. 
On  crossing  the  rays,  the  varices  of  growth  are  bent  suddenly  up- 
ward and  backward,  forming  short  semi-tubular  spines.  The  strong 
rays  are  absent  upon  the  ears,  but  the  Imes  of  growth  are  numerous, 
and  sharper  than  over  the  body  of  the  shell.  Numerous  individuals 
have  a  height  of  55  mm.,  with  usually  a  slightly  greater  length. 
The  length  of  the  hinge-line  in  mature  examples  is  about  45  mm. 

This  well-defined  species  is  readily  distinguished  by  the  slight 
obliquity  of  the  body  of  the  shell  to  the  hinge-line,  and  the  marked 
characters  of  the  surface.  It  differs  from  A.  p7n)iceps  and  A.  ^Jecteiii- 
formis  in  having  strong  and  regular  concentric  markings,  while  the 
rays  in  these  species  are  much  more  acute,  and  the  axis  of  the  shell  is 
usually  quite  oblique  to  the  hinge-line. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group,  at 
Pratt's  .falls,  and  Delphi,  Onondaga  county ;  Ludlowville,  Cayuga 
county ;  Bellona,  Yates  county ;  Geneseo,  Livingston  county,  and 
other  places  in  western  New  York. 

V  AVICULOPECTEK   EXACUTUS. 

Aviculopecten  exacutus,  Hall.     Pal.  X.  T ,  vol.  v.  pt.  1.     Plates  and  Explana- 
tions :  PI.  3,  figs.  18-23.     Jan.,  1883. 

Shell  of  medium  size,  obliquely  broad-ovate ;  greatest  longitudinal 
diameter  below  the  middle  ;  height  nearly  equal  to  the  length,  trans- 
verse axis  oblique  to  the  hinge-line  ;  basal  margin  full  and  regularly 
rounded  ;  posterior  margin  extended  beyond  the  ear,  and  more  con- 
vex than  the  anterior.  Valves  equally  convex;  the  byssal  sinus 
larger  in  the  right  valve,  and  the  umbo  less  ample.  Hinge-line 
straight,  length  four-fifths  the  longitudinal  diameter,  extending 
nearly  as  far  as  the  anterior  margin.  Beak  obtuse,  oblique,  anterior 
to  the  middle  of  the  hinge  and  of  the  valve  ;  umbo  ample.  In 
some  specimens  of  the  left  valve,  tke  beak  arches  over  the  hinge- 
line,  while  in  the  right  valve  the  beak  rises  from  the  hinge.  Ears 
triangular;  posterior  one  somewhat  the  larger,  margin  concave, 
extremity  acute  ;  defined  from  the  umbo  by  a  broad,  sliallow  sulcus. 
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an  obscure  cariuation,  and  an  abrupt  change  in  the  surface  charac- 
ters to  subdued  strise.  The  anterior  ear  is  well-defined  by  the  sulcus 
extending  from  the  angular  byssal  sinus. 

Test  ornamented  by  about  forty  strong,  sharp,  continuous  rays, 
alternating  in  size  with  broader  and  concave  interspaces,  crossed  by 
fine,  sharp,  crenulating  concentric  striae.  The  ears  show  finer  con- 
centric striae  and  a  few  rays.  Pallial  line  impressed,  continuous,  ex- 
tending parallel  to  the  margin  of  the  shell  about  half  way  from  the 
beak,  terminating  near  the  center  of  the  posterior  side,  in  a  sub- 
circular,  muscular  impression,  marked  with  regular  concentric  stria3. 

The  largest  specimen  has  a  height  of  35  mm.  A  medium-sized 
specimen  has  a  height  of  26  mm.;  hinge-line  24  mm. 

This  species  differs  from  the  young  of  A.  princeps,  in  its  more  acute 
beak,  smaller  anterior  ears,  and  in  having  rays  on  both  ears  ;  the  rays  on 
the  body  of  the  shell  are  also  stronger.  It  resembles  A.  formio  in 
outline,  but  has  more  sharply  elevated  rays,  and  less  strong  concentric 
striae.  A.  pecteniformis  has  obtuse  rounded  beaks,  and  ears  not  marked 
by  rays,  which  are  distinguishing  features  of  that  species. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group, 
Monteith's  Point,  Ontario  county,  and  Hamburg,  Erie  county,  N.  Y. 

"    Aviculopecten"  formio. 

Aoiculopecten  formio,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explanations: 
PI.  5,  figs.  20,  31.     Jan.,  1883. 

Shell  of  medium  size,  obliquely  ovate,  extended  behind  ;  length 
equal  to  or  somewhat  less  than  the  height.  Valves  depressed, 
slightly  convex.  The  right  and  left  valves  are  very  similar;  the 
right  being  somewhat  less  convex,  and  having  finer  surface  markings. 
Hinge-line  straight,  extending  as  far  as  the  anterior  margin  ;  length 
two-thirds  the  height  of  the  shell ;  ligamental  area  narrow.  Beaks 
well-defined,  not  rising  above  the  hinge-line,  situated  anterior  to  the 
middle.  Posterior  ear  large,  triangular,  margin  concave ;  the  ora- 
mentation  differing  from  that  on  the  umbo  ;  defined  by  a  slight 
depression  and  a  change  of  convexity.  Anterior  ear  small,  defined 
by  a  well-marked  sulcus ;  byssal  sinus  deep ;  margin  convex  near 
the  extremity  of  the  hinge-line.  The  area  of  the  posterior  ear  is 
more  than  twice  that  of  the  anterior. 

Test  ornamented  by  about  35  rounded,  radiating  costae,  with  inter- 
mediate smaller  ones,  crossed  and  crenulated  by  regular  stride  of 
growth,  of  which  there  are  about  10  in  the  space  of  5  mm.  On  the 
ears  the  radiating  lines  are  present,  especially  on  the  anterior  ear. 
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and  the  concentric  stria  are  more  crowded  than  on  the  body  of  the 
shell. 

The  largest  specimen  has  a  length  of  32  mm.,  and  the  hinge-line 
measures  23  mm.  A  smaller  specimen,  preserving  both  valves,  has  a 
length  of  29  mm.,  and  height  about  equal. 

This  species  is  distinguished  from  A.  exacutus  by  the  greater  angle 
subtended  by  the  sides  of  the  umbo,  by  its  greater  obliquity,  and  the 
less  sharp  radiating  costae  of  the  surface.  In  A.  Phorcus  the  length 
is  comparatively  greater  and  hinge-line  shorter,  the  ears  smaller,  and 
the  strong  crenulating  strias  of  growth  do  not  occur. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group,  at 
Fultonham,  Schoharie  county,  and  Hamilton.  Madison  county,  N.  Y. 

i^Ayiculopecten-  Phoecus. 

Aviculopecten  Phorcus,  Hall,  Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  5.  fig.  22.     Jan.,  1883. 

Shell  of  medium  size,  obliquely  ovate;  height  and  length  equal; 
anterior  and  basal  margins  regularly  rounded,  becoming  more  con- 
vex toward  the  middle  of  the  posterior  side,  and  thence  concave  to 
the  beaks,  giving  the  shell  an  appearance  of  considerable  amplitude 
behind.  Left  valve  regularly  and  moderately  convex.  The  right 
valve  is  unknown.  Hinge-line  straight,  about  one-half  the  length 
of  the  shell.  Beak  rounded,  extending  to  and  situated  near  the 
center  of  the  hinge-line;  umbonal  angle  smaller  than  usual,  being' 
about  90°.  Ears  comparatively  small,  triangular,  with  concave 
margins ;  posterior  ear  the  larger,  separated  from  the  body  of  the 
shell  by  a  difference  in  convexity  and  the  absence  of  radiating  lines; 
anterior  ear  defined  by  a  sulcus. 

Test  marked  by  about  60  fine,  rounded,  radiating  costfe,  with  a 
few  intermediate  smaller  ones,  and  fine  stride  of  growth.  The  rays 
are  absent  on  the  ears,  but  the  lines  of  growth  are  more  distinct 
than  on  the  body  of  the  shell. 

The  specimen  described  has  a  height  of  37  mm.,  and  a  greatest 
length  of  26  mm. 

This  species  differs  from  A.  formio  by  its  smaller  ears,  their  distinct 
character,  and  the  general  surface  markings.  It  resembles  young  in- 
dividuals of  A.  princeps,  but  the  comparative  size  and  extent  of  the 
ears  are  very  different,  while  the  body  of  the  shell  is  more  constricted 
at  the  base  of  the  ears.  A.  fasciculatus  is  very  similar  in  the  general 
form  of  the  body  of  the  shell ;  but  the  length  is  greater  than  the 
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height.     The  al?e  and  the  ornamentation  of  the  test  are  distinguishing 
characters. 

Formation  and  locality.     Hamilton  group,  Schoharie,  N.  Y. 


A     AVIGULOPECTEN"    FASCICULATUS. 

Avictilopecten  fasdculatus.  Hall.  Pal.  N.  T.,  vol.  v,  pt.  1.  Platea  and  Explana- 
tions :    PI.  5,  figa.  9,  10,  13,  16,  17.     Jan.,  1883. 

Aviculopecten  repletus,  HaIjIj.  Pal.  N.  Y.  ,vol.  v,  pt.  1.  Plates  and  Explana- 
tions:    PL  5,  figs.  13-15.     Jan.,  1883. 

Aviculopecten  Orestes,  Hall.  Pal.  N.  Y.,vol.  v,  pt.  1.  Plates  and  Explana- 
tions :    PI.  5,  fig.  11.     Jan.,  1883. 

Shell  obliquely  and  transversely  ovate  ;  height  more  than  seven- 
eighths  of  the  length,  prpduced  behind ;  pallial  margins  regularly 
rounded,  becoming  more  convex  toward  the  middle  of  the  postero- 
lateral side,  and  extending  in  a  straight  or  slightly  concave  line  to 
the  beaks.  Valves  moderately  convex,  the  right  one  more  depressed 
when  seen  in  connection  with  the  other,  shorter  and  comparatively 
less  oblique.  Hinge-line  straight;  length  nearly  two-thirds  the  height 
of  the  shell ;  extending  in  young  individuals  as  far  as  the  anterior 
margins.  Beaks  prominent, well-defined,  situated  anterior  to  the  mid- 
dle of  the  hinge-line.  Umbo  very  convex.  Ears  of  the  left  valve 
triangular,  the  posterior  one  larger,  more  attenuate  at  the  extremity, 
and  defined  by  a  sulcus ;  the  margins  concave  from  the  rapidly  sloping 
side  of  the  prominent  umbo.  Ears  of  the  right  valve  much  nar- 
rower, and  attenuate  at  the  extremities,  with  fewer  radiating  lines, 
marked  by  a  very  deep  byssal  sinus. 

Test  ornamented  with  numerous  filiform,  radiating  striae,  which 
are  often  fasciculate,  and  fine  concentric  lines  of  growth.  The  broad 
fascicles  of  strige  often  extend  across  one  interval  of  growth,  and  on 
the  succeeding  interval  appear  as  regular  or  irregular  striae  without 
aggregation,  or  as  fascicles  of  finer  strias.  In  young  specimens  the 
rays  are  regular,  with  a  slight  fasciculate  arangement.  The  concen- 
tric lines  are  sharper  and  more  crowded  on  the  ears  and  the  rays  are 
more  subdued. 

One  specimen  has  a  height  of  30  mm.,  and  a  length  of  32  mm.;' 
another  specimen  has  a  height  of  23  mm.,  and  a  length  of  25  mm.; 
the  hinge-line  is  16  mm. 

The  form  and  surface  markings  distinguish  this  species.  It  differs 
from  A.  formio,  A.  princeps  and  A.  pecteniformis  in  its  surface  mark- 
ings ;  and  from  A.  prince2)s  especially,  by  the  presence  of  radii  on  the 

wings. 
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Formation  and  localities.  In  the  shales  of  the  Hamilton  group, 
Schoharie,  Onondaga  and  Madison  counties  ;  also  occurring  in  bould- 
ers of  the  coarse  shales  of  the  Hamilton  group  at  Chemung  jSTarrows, 
N.  Y. 

4  AVICULOPECTEN    IdAS. 

Aviculopecten  Idas,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explanations; 
PI.  3.  figs.  1,2  ;  pi.  24,  fig.  4.     Jan.,  1883. 

Shell  ovate-orbicular,  transverse  axis  slightly  oblique  to  the  hinge- 
line  ;  heiglit  nearly  equal  to  or  greater  than  the  lengtli;  outline  full 
in  front,  not  extended  posteriorly.  Eight  valve  depressed;  moder- 
ately convex.  Left  valve  not  observed.  Hinge-line  straight,  length 
less  than  two-thirds  the  length  of  the  shell,  extending  farther 
toward  the  anterior  than  the  posterior  margin.  Beaks  obtuse,  well- 
defined,  the  umbo  separated  on  each  side  from  the  ears  by  a  distinct 
sulcus,  which  is  more  marked  on  the  anterior  side.  The  beaks  are 
nearly  in  the  center  of  the  hinge-line,  but  somewhat  anterior  to  the 
middle  of  the  shell.  Ears  unequal.  Anterior  one  about  twice  the 
size  of  the  posterior,  convex ;  margins  convex ;  separated  from  the 
body  of  the  shell  by  a  deep  sinus  which  is  continued  to  the  beak  as 
a  distinct  sulcus.     Posterior  ear  triangular,  with  margins  concave. 

Test  thin,  marked  by  fine,  concentric  lines  of  growth,  and  about 
80  rounded,  radiating  striae,  which  increase  by  interstitial  addition, 
with  the  interspaces  less  than  the  stria?,  of  which  there  are  from  7 
to  9  in  the  space  of  5  mm.  at  the  pallial  margin.  The  surface  char- 
acters continue  on  the  ears  ;  but  upon  the  posterior  ear  the  radiating 
lines  are  very  subdued,  while  on  the  anterior  one  they  are  quite 
prominent. 

The  largest  specimen  has  a  height  and  length  nearly  equal,  and 
hinge-line  of  20  mm.  Another  individual  has  a  height  and  length 
of  27  mm.,  and  hinge-line  of  IG  mm. 

This  species  differs  from  A.  fasciculatus  in  its  comparatively  larger 
mterior  and  smaller  posterior  ears,  wiiile  the  shell  is  less  full  behind, 
md  the  fasciculate  surface  has  not  been  observed.  In  A.  formio  the 
Dosterior  ears  are  much  larger,  and  the  surface  is  distinctly  reticulate. 
4.  scatridus  the  beaks  are  more  rounded,  the  wings  more  extended, 
md  the  surface  quite  different.  Some  forms  of  A.  du.plicatus  and  A. 
I'ugcestriatiis  resemble  this  species;  but  the  posterior  ears  of  those  species 
ire  larger,  the  anterior  pair  wider,  and  the  surface  marking  charac- 
teristic. 

A  careful  comparison  with  A.Itys  reveals  the  following  differences  : 
A.  Itys  is  less  oblique  in  outline,  radiating  striaj  less  distinctly  rounded, 
[Sen.  Doc.  No.  38.]  29 
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inclining  to  angular,  distance  between  them  greater  than  the  stri^ 
themselves;  the  evidence  of  the  implication  of  intermediate  striae  is 
obscure  ;  the  concentric  lines  are  more  distant  and  sharper,  leaving 
the  radii  in  the  cast  distinctly  crenulate. 

Formation  and  localities.     In  the  Hamilton  group  at  Fultonham, 
Schoharie  county;  shore  of  Cayuga  lake,  and  Darien,  Genesee  county, 

N.  y. 

1  Aviculopecten  lautus. 

Aviculopecten  lautus.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions:    PL  3,  figs.  16, 17.     Jan.,  1883. 

Shell  obliquely  ovate,  height  equal  to  the  length,  valves  depressed, 
convexity  of  right  and  left  valves  sub-equal.  Hinge-line  straight, 
length  about  one-fifth  less  than  the  height  of  the  shell,  or  in  some 
specimens  longer,  extending  as  far  as  the  anterior  margin  of  the 
valve.  Beaks  depressed,  obtuse,  anterior  to  the  center  of  the  hinge- 
line.  Ears  sub-equal,  triangular,  llat,  mucronate  at  the  extremities, 
margins  concave  except  in  the  anterior  ear  of  the  right  valve,  vrhich 
is  convex ;  defined  by  the  umbonal  carinse,  and  by  the  absence  of  rays 
on  the  posterior  slope.  Byssal  notch  in  the  right  valve  angular, 
deep,  continuing  to  the  beak  as  a  sulcus  which  separates  the  car 
from  the  umbo.  The  right  valve,  though  very  similar  to  the  left, 
is  not  so  high,  and  the  anterior  ear  differs  in  form  from  the  corre- 
sponding one  in  the  left  valve. 

Test  thin,  ornamented  by  about  90  sharp  rays,  with  concave  in- 
terspaces having  an  equal  number  of  intermediate  finer  rays,,  and 
crossed  by  numerous  regular,  sharp  concentric  stria?.  The  markings 
on  the  ears  are  similar  to  those  on  the  body,  but  less  strong. 

The  left  valve  of  one  specimen  has  a  height  of  23  mm.,  length 
24  mm.,  hinge-line  23  mm.;  the  right  valve  of  the  same  has  a  height 
of  22  mm.,  and  a  length  of  24  mm.  A  larger  specimen  is  29  mm. 
in  height,  with  an  equal  length. 

This  species  resembles  A.  exacutus  in  outline,  but  differs  in  the  lesser 
convexity  and  obliquity  of  the  valves;  the  beaks  are  not^ prominent 
and  the  "surface  characters  are  finer  and  more  delicate.  Young  indi- 
viduals of  A.  scahridus  may  be  distinguished  from  this  species  by  the 
more  rounded  and  obtuse  beaks,  and  rugose  rays,  which  are  usually 
absent  on  the  ears.  A.  formio  differs  by  its  obliquity  and  the  inequality 
of  the  ears,  and  the  much  stronger  stria?. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group,  at 
West  Bloomfield,  Outario  county,  and  York,  Livingston  county,  N.  Y. 
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f-    AVICULOPECTEN   RUG^STRIATUS. 

Lima  rugcestriata,  Hai.l.    Geolog.  Surv.  N.  Y.:  Rep.  Fourth  Dist,,  p.  264.  1843. 
Aviculopecten    rugcestriatus,  Hall.     Pal.    N.    Y.,  vol.    v,  pt.  1.     Plates   and 
Explanations  :     PI.  7,  figs.  8-11.     Jan.,  1883. 

Shell  longitudinally  ovate,  oblique ;  more  convex  in  front ;  height 
one-fourth  greater  than  the  length  ;  outline  oblique-ovate,  with 
the  posterior  margin  depressed  convex ;  the  anterior  margin  more 
convex,  and  the  base  abruptly  rounded.  Valves  convex,  very  similar, 
except  that  the  right  valve  shows  an  acute  byssal  sinus.  Hinge- 
line  short,  straight,  length  more  than  one-half  the  length  of  the 
shell.  Beaks  acute,  jirominent,  anterior  to  the  middle  of  the  hinge. 
Ears  small,  broad,  triangular  ;  i^osterior  one  a  little  the  larger,  mar- 
gin slightly  concave  ;  anterior  ear  defined  by  a  distinct  sulcus, 
which  is  narrow  and  deep  in  the  right  valve,  margin  convex  ;  byssal 
sinus  deep  and  acute.  The  posterior  ear  is  less  distinctly  limited  in 
the  right  valve. 

Test  near  the  beaks  ornamented  by  fine  filiform  rays,  which  are 
crossed  and  crenulated  by  sharp,  concentric  strias.  Below  the  mid- 
dle of  the  shell,  the  rays  become  large  rounded  plications,  increasing 
by  implantation  or  bifurcation,  and  the  regular  concentric  stride  are 
stronger,  distinctly  crenulating  the  rays,  becoming  "foliate,  and  giv- 
ing the  surface  a  rugose  appearance.  The  rays  and  concentric  lines 
are  present  on  the  ears. 

Two  left  valves  have  a  height  of  35  mm.,  and  22  mm.;  length  29 
mm.  and  18  mm.;  the  hinge-line  16  mm.  and  10  mm.,  respectively. 
A  right  valve  of  nearly  the  same  proportions  has  a  height  of  33  mm., 
length  25  mm.,  and  hinge-line  17  mm. 

This  species  is  distinguished  from  A.  dujplicatus  by  its  comparatively 
greater  height,  the  obliquity  of  the  valve,  and  the  acute  beaks  ;  the 
surface  characters  of  the  two  are  very  similar.  A.  cancellatus  is  more 
circular  in  outline,  and  the  anterior  ears  are  larger  than  the  posterior 
pair. 

Formation  and  localities.  Shales  of  the  middle  Chemung  group, 
Philipsburg,  Kockville  and  Hobbieville.  Alleghany  county,  N.  Y. 
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AVICULOPECTEN"   DUPLICATU8. 

Pecten  duplicate,  Hall.    Geolog.  Surv.  N.  Y. :  Rep.  Fourth  Dist., p.  264.    1843. 
Amculopecten  duplicatus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions :     PI.  7,  tigs.  1-7.     Jan.,  1883. 

Shell  ovate-orbicular,  sub-equilateral;  height  usually  less  than  the 
length ;  greatest  length  below  the  center  of  the  shell,  giving  a 
somewhat  truncated  appearance  to  the  base.  Valves  moderately 
convex ;  very  similar  in  dimensions  and  convexity ;  the  central 
pos'ition  of  the  beaks  makes  the  valves  nearly  equilateral.  The  right 
valve  is  marked  by  a  deep  byssal  sinus.  Hinge-line  straight,  central, 
length  from  more  than  one-half  to  two-thirds  the  length  of  the 
shell.  Ligamental  area  narrow.  Beaks  rounded,  obtuse,  sub- 
central.  Umbo  prominent,  ample.  Ears  small.  Anterior  larger 
and  well-defined  by  the  sulcus  extending  from  the  sinus  to  the 
beak.  Posterior  one  small,  triangular ;  margins  concave.  Byssal 
notch  deep  and  abrupt. 

Test  ornamented  with  regular  duplicating  rays,  which  increase  in 
strength  toward  the  margins ;  crossed  by  fine,  regular,  foliate,  con- 
centric expansions  of  the  test.  In  well-preserved  specimens  this 
character  of  surface  gives  a  decided  limate  appearance,  and  somewliat 
resembles  A.  'rugmstriatus.  In  weathered  specimens  this  surface 
character  is  subdued  to  a  reticulation  and  crenulation.  Near  the 
beaks  the  shell  is  nearly  smooth ;  toward  the  margins  it  is  sometimes 
marked  by  strong,  rounded  plications.  The  rays  and  concentric  lines 
are  continued  over  the  ears,  and  the  anterior  ear  usually  has  several 
stronger  plications. 

A  medium  example  has  a  height  of  27  mm.,  length  30  mm.,  and 
hinge-line  18  mm. 

This  species  resembles  A.  rugcestriatus  in  surface  characters,  but  it 
is  less  oblique  and  proportionally  much  longer,  with  beaks  more 
obtuse.  The  outline  of  A.  ccmcellatus  is  more  nearly  circular,  and 
the  direction  of  the  transverse  axis  is  oblique.  From  A.  scabridus  it 
differs  in  its  shorter  hinge-line  and  smaller  ears,  as  well  as  in  the 
surface  markings. 

Formation  and  localities.  In  the  calcareous  shales  of  the  middle 
Chemung  group,  Rockville,  Hobbieville  and  Philipsburg,  Alleghany 
county ;  East  Randolph,  Cattaraugus  county,  N.  Y.,  and  Mansfield 
and  Sullivan,  Tioga  county.  Pa. 
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^AVICFLOPECTEN   CANCELLATUS. 

Pecten  eancdlatus,  Hall.     Geolog.  Surv.  N.  Y.:  Rep.  Fourth  Dist.     1843. 

Not  Amculopecten  cancellatulua,  McCoy. 

Pecten  Hallianus*  d'Orbigny.     Prodrome  de  Palteontologie,  vol.  i,  p.  87,  No. 

708.     1847. 
Aviculopecten  sub-cancellatus.   Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and 

Explanations :  PI.  7,  figs.  12.  14-19.     Jan.,  1883. 

Shell  small,  broadly  ovate,  oblique;  height  a  little  greater  than  the 
length  ;  anterior  lateral  margin  full  and  rounded;  posterior  lateral 
margin,  below  the  ears,  gently  curving.  Eight  valve  regularly  con- 
vex, sloping  somewhat  abruptly  to  the  posterior  ear.  Hinge-line 
straight,  equal  to  two-thirds  the  length  of  the  shell.  Beaks,  anterior 
to  the  middle  of  the  hinge-line,  well-defined,  obtuse.  Posterior 
ear  small,  undefined,  the  lateral  margin  concave,  not  projecting. 
Anterior  ear  marked  by  a  deep  sinus,  with  a  sulcus  extending  to  the 
beak ;  lateral  margin  rounded. 

Test  marked  by  fine,  regular,  rounded,  radiating  lines,  crossed 
by  regular,  sharp,  concentric  stride,  producing  an  evenly  cancellate 
surface.  The  posterior  ear  is  marked  by  the  concentric  stride 
with  obscure  radiating  lines ;  the  anterior  ear  is  rugose  from  the 
prominence  of  from  four  to  six  strong  rays. 

The  original  of  this  species  is  20  mm.  in  height,  19  mm.  in 
longitudinal  diameter,  and  the  length  of  hinge-line  12  mm. 

This  species  is  distinguished  from  A.  duplicatus  and  A.  riigcBstria- 
tus  by  the  less  rugose  surface,  smaller  size  and  different  outline.  The 
form  of  the  ears  and  bjssal  sinus  is  very  similar  to  A.  chqAicatus,  but 
differs  in  the  regular  reticulate  surface ;  that  species  is  also  a  com- 
paratively longer  shell.     It  is  in  shape  more  like  A.  rugcestriatics. 

Formation  and  localities.  In  the  middle  members  of  the  Chemung 
group,  at  Philipsburg  and  Rockville,  Alleghany  county  ;  Conewango, 
Cattaraugus  county,  and  near  Westfield,  Chautauqua  county,  N".  Y. 

^   AVICULOPECTE^r    iEQUILATERALIS. 

Aviculopecten  oequilateralis,  Hall.    Pal.  N.  Y.,  vol,  v,  pt.  1.     Unpublished . 

Shell  of  medium  size,  transversely  ovate,  erect,  equilateral  ;  height 
equal  to  the  length  ;  lateral  and  basal  margins  regularly  rounded  ; 
upper  anterior  and  posterior  margins  extending  in  nearly  a  straight 

*Thi9  name  was  proposed  by  d'Orbigny  as  a  substitute  for  Pecten  cancellntiis, 
a  name  pre-occupied"  by  Phillips  for  an  Oolitic  fossil.  The  latter  is  probably  a 
true  Pecten,  and  there  seems,  to  me  no  sufficient  reason  why  the  original  name 
may  not  be  retained.  Avicula  cancellata,  Phillips,  Pal.-eozoic  Fossils,  is  probably 
not  an  Aviculopecten.  *  , 
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line  to  the  beak.  Left  valve  slightly  convex;  greatest  convexity 
on  the  umbo.  Hinge-line  straight,  nearly  two-thirds  the  length  of 
the  shell,  situated  centrally.  Beak  well-defined,  situated  near  the 
center  of  the  hinge-line.  Ears  sub-equal,  triangular,  defined  from 
the  umbo  by  a  sinus  in  tbe  margin,  with  a  sulcus  extending  to  the 
beak;  margins  slightly  convex ;  extremities  rounded. 

Test  ornamented  with  about  sixty  regular,  straight,  alternating 
rays,  crossed  by  fine  irregular  striae  of  growth.  The  rays  are  present 
on  the  ears,  and  are  more  numerous  on  the  anterior  ear. 

The  specimen  described  has  a  length  and  height  of  about  38  mm., 
and  hinge-line  of  22  mm. 

This  species  is  distinguished  by  its  erect  equilateral  form,  sub-equal 
ears,  and  the  strong,  regularly  alternating  radii. 

Formation  and  locality.  In  the  upper  beds  of  the  Chemung  group 
at  Alleghany  Sulphur  Springs,  Warren  county,  Pa. 


-t  Aviculopecten  Itys. 

Aviculopeeten  Itys,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  7,  fig.  13.    Jan. ,  1883. 

Shell  small,  broadly  ovate;  length  nearly  equal  to  the  height,  slightly 
oblique ;  margins  regularly  rounded,  nearly  equilateral.  Right  valve 
depressed-convex.  Left  valve  not  known.  Hinge-line  straight, 
sub-central,  having  an  extent  of  a  little  more  than  one-half  the 
greatest  length  of  the  shell.  Beak  acute,  directed  slightly  forward. 
Posterior  umbonal  slope  making  a  greater  angle  with  the  hinge-line 
than  the  anterior.  Umbo  subtending  a  right  angle.  Ears  nearly 
equal.  Anterior  ear  the  larger,  obtuse  at  the  extremity,  marked  by 
several  strong  radii,  separated  from  the  umbonal  region  by  a  strong 
sulcus.  Posterior  ear  narrow,  triangular,  margin  concave,  separated 
by  a  distinct  sinus  from  the  body  of  the  shell,  with  no  rays  of  orna- 
mentation ;  obtuse-angular.     Byssal  sinus  well-defined. 

Surface  marked  by  sub-angular,  rounded  radii,  which  are  regularly 
increased  in  size  with  the  growth  of  the  shell,  but  rarely  increased  in 
number  by  implantation ;  concentrically  marked  by  fine,  regular, 
thread-like  strige  of  growth. 

The  specimen  described  has  a  length  of  25  mm.,  height  27  mm., 
hinge-line  13  mm. 

This  species  is  less  oblique  than  A.  Idas,  the  hinge-line  shorter, 
radii  not  present  on  the  posterior  ear,  surface  markings  coarser  and 
rays  increasing  more  rapidly  in  size  though  fewer  in  number.  In 
A.  cancellatus  ( =  A.  [Pecten]  Hallianus,  d'Orbigny),  the  valve  is  more 
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convex,    beak  more    obtuse,    and    the    concentric    marking  forms  a 
prominent  feature. 

Formation  and  locality.     In  the  Chemung  group  at  Conewango, 
Cattaraugus  county,  N.  Y. 


J.    AVICULOPECTEX    PLEXCS. 

Aviculopecten  plenus,  Hall.     Pal.   N.  Y.,  vol.  v,  pt.   1.     Plates  and  Explana- 
tions: PI.  24,  fi>?.  3.     Jan.,  1883. 

Shell  sub-orbicular,  sub-equilateral ;  transverse  axis  nearly  vertical 
to  the  hinge-line ;  height  one-sixth  less  than  the  length,  giving  a 
marked  fullness  to  the  outline  of  the  sides.  Left  valye  convex,  the 
convexity  equal  to  one-sixth  the  length  of  the  shell.  The  point  of 
greatest  convexity  distant  one-third  the  length  from  the  beak. 
Eight  valve  not  observed.  Hinge-line  straight,  nearly  central,  the 
length  more  than  two-thirds  the  length  of  the  shell.  Beak  obtuse, 
situated  centrally  with  regard  to  the  hinge-line,  and  also  to  the  body 
of  the  shell ;  umbo  rounded.  Ears  sub-equal,  triangular.  Posterior 
ear  mucronate  at  the  extremity ;  margin  deeply  concave.  Anterior 
ear  acute  at  the  extremity,  and  the  margins  convex  ;  separated  from 
the  umbo  by  an  abruptly  sloping  sulcus  extending  to  the  beak. 

Surface  ornamented  with  about  130  regular,  rounded,  close  filiform 
radii,  crossed  by  very  fine,  sharp,  concentric  stride.  The  surface  mark- 
ings are  present  on  the  ears,  the  radii  distinct  and  stronger  than  on 
the  adjacent  portions  of  the  shell.  The  rays  become  more  frequent 
and  finer  from  the  basal  margin  in  both  directions  toward  the  ears. 

The  height  of  the  specimen  is  25  mm.,  length  30  mm.,  hinge-line 
21  mm.   On* the  lower  margin  there  are  9  rays  in  the  space  of  5  mm. 

In  form,  this  species  bears  considerable  resemblance  to  A.  duplicatusj 
but  the  surface  markings  are  quite  different,  and  the  extremities  of 
the  hinge-line  are  more  acute  in  this  species.  In  A.  scabridus  the 
beak  is  not  so  well-defined,  the  ears  usually  more  extended,  and  the 
coarser  rugose  radii  of  that  species  are  characteristic.  This  form 
resembles  some  varieties  of  A.  fasciculattis  in  the  surface  characters, 
but  differs  in  the  obliquity  of  the  shell  and  form  of  the  ears.  It 
differs  from  A.  Idas  in  the  more  rotund  form,  more  numerous  and 
elevated  rays,  and  larger  cars.  The  single  valve  described  appears  to 
be  well  distinguished  from  all  the  other  species,  and  possesses  charac- 
ters too  remote  to  be  united  with  any  of  those  described  from  right 
valves  alone. 

Formation  and  locality.  In  arenaceous  shales  of  the  middle  Che- 
mung group,  near  Elmira,  N.  Y. 
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Y.     Aviculopecten  striatus. 

Pecten  striatus.  Hall.     Qeolog.  Surv.  N.  Y. :  Rep.  Fourth  Dist.     1843. 
Ameulopecten  striatus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions:  PI.  10,  figs.  3,  4.     Jan.,  1883. 

Shell  transversely  ovate,  scarcely  oblique,  nearly  equilateral;  Avidth 
somewhat  greater  than  the  length.  Hinge-line  straight,  two-thirds 
the  length  of  the  shell,  situated  centrally  in  regard  to  the  body  of 
the  shell,  not  extending  as  far  as  the  margin.  Beak  central  to  the 
hinge-line,  well-defined,  arching  over  the  hinge;  umbo  prominent, 
the  sides  subtending  a  right  angle.  Ears  sub-equal,  triangular, 
defined  by  the  rapid  slope  of  the  sides  of  the  umbo.  Anterior  ear 
the  larger,  limited  by  a  broad  sinus ;  margins  slightly  convex ;  ex- 
tremity rounded.  Posterior  ear  acute  at  the  extremity ;  margins 
concave. 

Test  ornamented  with  fine,  rounded,  closely  arranged,  regular  radi- 
ating stride,  from  12  to  14  in  the  space  of  5  mm.  at  the  pallial  mar- 
gin. Some  specimens  show  a  slight  flattening  of  the  rays  and  also  fine 
lines  of  growth.     The  ears  present  the  same  surface  characters. 

Liganiental  area  narrow,  well-marked '  its  width  is  5  mm.  in  a 
specimen  of  20  mm.  in  height. 

The  original  specimen  of  this  species  is  20  mm.  in  height,  18  mm. 
in  length,  and  the  hinge-line  13  mm.  Another  specimen  is  13  mm. 
in  height,  11  mm.  in  length,  hinge-line  8  mm.  The  largest  specimen 
found  has  a  height  of  22  mm. 

This  species  resembles  A.  celsus  more  nearly  than  any  other  form 
here  described ;  it  differs  from  that  one  by  its  much  smaller  ears  with 
concave  margins,  more  obtuse  umbo,  regular,  equal  sttiae,  and  com- 
paratively shorter  form.  The  two  species  agree  in  the  non-obliquity 
of  the  body  of  the  shell  to  the  hinge-line.  This  species  has  a  vertical 
range  from  the  middle  to  the  upper  members  of  the  Chemung  group, 
but  is  not  abundant. 

Formation  ayicl  localities.  In  the  Chemung  group  at  Painted  Post, 
Steuben  county;  Chemung  Narrows,  Tioga  county,  X.  Y.,  and  in 
Bradford,  Tioga  and  "Warren  counties,  Pa. 

\    Aviculopecten  celsus. 

Aviculopecten  alius,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  ana  Explanations  : 

PI.  7,  figs.  29,  30.     Jan.,  1883. 
'Not  Aviculopecten  altus,W urr-K.    Bull.  U.S.  Geolog.  Surv.,  vol. v,  p.  110.     1879. 

Shell  small,  ovate  cuneiform,  sub-equilateral,  not  oblique  ;  height 
one-fifth  greater  than  the  length  ;  pallial  margin  rounded  to  near 
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the  ears,  where  the  sides  of  the  shell  are  nearly  straight.  Right 
Talve  convex;  the  greatest  convexity  being  equal  to  one-fourth  the 
length  of  the  hinge-line.  Left  valve  not  observed.  Hinge-line 
straight,  length  three-fourths  the  length  of  the  shell,  not  extending 
as  far  as  either  lateral  margin.  Beak  acute,  straight,  extremity 
pointed,  arching  over  the  hinge-line  ;  umbo  prominent,  subtending 
an  angle  of  80°.  Ears  broad-triangular,  large,  flat,  sub-equal,  the 
margins  slightly  convex ;  extremities  rectangular ;  separated  from 
the  body,  of  the  shell  by  a  moderate  sinus,  and  from  the  sides  of  the 
umbo  by  a  sulcus  ;  the  byssal  sinus  is  deep  and  rounded. 

Test  marked  by  fine,  alternatiug,  filiform  radiating  striae,  which  are 
absent  on  the  ears,  except  as  two  or  three  alternating  undulations. 
Fine  lines  of  growth  mark  the  test  and  extend  over  the  ears.  Liga- 
mental  area  linear  and  marked  by  an  inflection  of  the  hinge-margin. 

The  specimen  has  a  height  of  15  mm.  and  a  length  of  13  mm., 
hinge-line  10  mm.  About  13  rays  occupy  the  space  of  5  mm.,  meas- 
ured near  the  basal  margin. 

This  form  may  be  distinguished  by  its  equilateral  proportions,  acute 
straight  apex,  the  non-obliquity  of  the  transverse  axis  to  the  hinge- 
line,  the  broad,  triangular  ears  and  the  alternating  surface  striae. 
These  characters  separate  it  from  A.  striatus,  to  which  it  is  most 
nearly  allied. 

Formation  and  locality.  In  sandstone  of  the  conglomerate,  associ- 
ated with  the  upper  Chemung  group,  at  Salamanca,  Cattaraugus 
county,  N.  y. 

,     Aticulopecten  patulcs. 

Aviculopecten  patulus,  Hall.     Pal.  X.  Y. ,  vol.  v,  pt.  1.     Plates  and  Esplana,- 
tions  :  PI.  9,  %s.  32,  33.     Jan.,  1883. 

Shell  large,  longitudinally  broadly  elliptical ;  height  about  five-sixths 
as  great  as  the  length.  The  axis  of  greatest  height  is  at  right 
angles  to  the  hinge,  and  the  line  of  greatest  length  is  parallel  to  the 
hinge  and  across  the  middle  of  the  shell.  Basal  margin  convex, 
somewhat  flattened  in  the  middle.  Lateral  margins  very. full,  and 
curving  rapidly  to  tlie  ears.  Valves  convex,  the  convexity  equal  to 
one-fourth  the  length  of  the  hinge-line.  The  right  and  left  valves 
do  not  differ  conspicuously  in  character,  so  far  as  observed.  Hinge- 
line  apparently  straight,  equaling  nearly  two-thirds  the  length  of 
the  shell,  central,  not  extending  as  far  as  either  lateral  margin. 
Beaks  obtuse,,  rounded  ;  umbo  prominent,  straight,  central,  well- 
defined  by  its  gibbous  form  and  the  rapid  slope  of  the  sides. 
Umbonal  angle  110°  Ears  broad-triangular,  sub-equal,  separated 
[Sen.  Doc.  Ko.  38.]  30 
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from  the  body  of  the  shell  by  a  broad,  deep  sinus ;  margins  concave 
below,  becoming  convex  above  the  middle  ;  extremities  rounded- 
Test  ornamented  by  regular,  sharp  radii,  with  broader  concave  in- 
terspaces, and  some  finer  radii,  ci-ossed  by  irregular  crenulating  lines 
of  growth.  Near  the  basal  margin  of  a  large  specimen,  there  are 
five  of  these  rays  in  the  space  of  10  mm.  A  smaller  specimen  has 
eleven  rays  in  the  same  space. 

The  measurements  of  one  individual  are  :  height  55  mm.,  length 
69  mm.,  hinge-line  41  mm.  ;  of  another  specimen,  height  26  mm., 
and  length  30  mm. 

This  species  nearly  resembles  in  form  A.  ellipticus,  and  differs  by  its 
sharp,  crenulated  radii,  while  that  species  is  marked  by  strong,  rounded, 
continuous  plications ;  and  the- hinge-line  is  comparatively  somewhat 
longer.  These  two  forms  differ  from  others  in  their  broad  longitu- 
dinally elliptical  outlines,  and  the  amplitude  of  the  umbones. 

Fonnation  and  localities.  In  conglomerate  and  sandstone,  associated 
with  the  Upper  Chemung  group,  at  Rock  City,  near  Salamanca,  Cat- 
taraugus county,  N.  Y. 

-^    AVICULOPECTEN    ELLIPTICUS. 

Aviculopecten  eilipticus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :     PI.  7,  fig.  31.     Jan.,  1883. 

Shell  large,  longitudinally  broadly  elliptical,  equilateral,  not  oblique; 
height  equal  to  about  four-fifths  of  the  length ;  margins  regularly 
convex  and  rapidly  curving  to  the  beak.  Left  valve  capacious,  con- 
vex. Right  valve  not  observed.  Hinge-line  straight,  central,  length 
equal  to  about  one-half  the  length  of  the  shell.  Beak  straight, 
central,  obtuse,  rounded;  umbonal  angle  about  110®.  Ears  sub- 
equal,  broad-triangular,  flat;  margins  slightly  convex;  extremities 
rectangular,  defined  by  a  gentle  sinus,  which  is  deeper  below  the 
anterior  ear. 

Test  marked  by  about  35  strong,  rounded,  radiating  continuous 
plications  which  are  wider  than  the  interspaces.  These  radii  are 
absent  on  the  ears.  The  strite  of  growth  are  irregular  and  mark  the 
entire  surface  of  the  shell. 

A  large  specimen  has  a  height  of  53  mm.,  length  66  mm.,  hinge- 
line  34  mm. 

This  species  differs  from  A.  patulus  in  its  shorter  hinge-line,  and 
the  strong,  rounded,  radiating  plications. 

Formation  and  locality.  In  the  sandstone  of  the  upper  part  of  the 
Chemung  group  at  Meadville,  Crawford  county.  Pa. 
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^AVICULOPECTEJT    DOLABHIFOKMIS. 

Pecten?  doldbriformis,  Hall.  Geolog.  Surv.  X.  Y.:  Rep.  Fourth  Dist.,  p.  265. 
1843. 

Aviculopecten  dolabriformis,  Hall.  Pal.  N.  "?.,  vol.  v,  pt.  1.  Plates  and  Ex- 
planations :     PI.  7,  fig.  31.     Jan.,  1S83. 

Shell  small,  sub-orbicular,  slightly  oblique ;  height  nearly  equal  to 
the  length  ;  margins  regularly  rounded,  becoming  more  inflated  and 
convex  posteriorly.  Right  valve  moderately  convex.  Left  valve 
unknown.  Hinge-line  straight,  central,  more  than  two-thirds  the 
length  of  the  shell.  Beak  central,  straight,  obtuse,  rounded,  not 
rising  above  the  hinge-line ;  umbo  well  defined  by  the  rapid  slope 
of  the  sides  and  the  flatness  of  the  ears.  Ears  triangular,  flat ; 
margins  slightly  concave ;  extremities  obtuse-angular.  Posterior 
ear  of  the  right  valve  about  one-third  larger  than  the  anterior. 
Byssal  sinus  not  marked. 

Test  cancellate,  marked  by  fine  radii  and  concentric  strife,  which 
characters  are  also  preserved  on  the  ears. 

A  right  valve  has  a  height  of  11  mm.,  length  12  mm.,  and  hinge- 
line  8  mm. 

This  small  species  somewhat  resembles  A.  squama  in  the  form  of 
the  body  and  surface  markings,  but  the  beak  is  less  acute  and  the 
anterior  ear  comparatively  smaller,  without  distinct  sinus. 

Formation  and  locality.  In  the  arenaceous  shales  of  the  Chemung 
group  at  Philipsburg,  Alleghany  county,  N.  Y. 

Ayiculopectex  squama. 

■4- 

Aviculopecten  squama.  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions :     PI.  7,  fig.  20.     Jan.,  1883. 

Shell  transversely  broad-elliptical,  slightly  oblique ;  height  about 
nine-tenths  of  the  length.  Right  valve  moderately  convex.  Left 
valve  not  known.  Hinge-line  straight ;  length  two-thirds  the  length 
of  the  shell,  extending  in  front  as  far  as  the  anterior  margin  of  the 
valve.  Beak  rounded,  not  rising  above  the  hinge-liue,  situated 
posterior  to  the  center;  umbonal  angle  90°.  Posterior  ear  small, 
triangular,  narrow,  with  concave  margin;  not  strongly  defined; 
extremity  angular.  Anterior  ear  large,  convex,  broad-triangular 
extremity  obtuse ;  margin  convex ;  separated  from  the  body  by  a 
deep  rounded  sinus,  and  from  the  sides  of  the  umbo  by  a  distinct 
sulcus. 
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Test  marked  by  very  fine  radiating  strias  and  irregular  lines  of 
growth.     These  surface  characters  extend  also  over  the  ears. 

The  specimen  descrit)ed  is  11  mm.  in  height,  13.5  mm.  in  length, 
and  hinge-line  8  mm. 

This  species  differs  from  A.  dolahriformis  in  its  more  acute  beak, 
absence  of  regular  concentric  stride,  and  much  larger  anterior  ear. 

Formation  and  locality.  In  the  Chemung  group  at  Philipsburg, 
Alleghany  county,  N.  Y. 

\      Ayiculopecten  convexus. 

Pecten?  convexus,  Hall.     Geolog.  Surv.  N.  T. :  Rep.  Fourth  Dist.,  p.  265.  1843. 
Aviculopecten  convexus,   Hall.    Pal.  N.  Y.,  vol.  v,  pt.   1,     Plates  and   Ex- 
planations :  PI .  7,  figs .  22,  23 .     Jan . , 1883 . 

Shell  small,  sub-orbicular,  not  oblique;  height  somewhat  greater 
than  the  length  ;  margins  regularly  rounded.  Left  valve  very  con- 
yex  ;  convexity  equal  to  about  one-third  the  length  of  the  shell. 
Eight  valve  not  known.  Hinge-line  straight,  central,  length  three- 
fifths  the  length  of  the  shell.  Beak  prominent,  straight,  central, 
rounded,  arching  over  the  hinge-line ;  the  sides  of  the  umbo  sub- 
tend a  right  angle.  Ears  broad-triangular,  extremities  obtuse- 
angular.  Posterior  ear  of  left  valve  smaller  than  the  anterior,  defined 
by  the  abrapt  slope  of  the  umbo  ;  margin  slightly  concave.  An  te- 
rior  ear  convex  ;  margin  straight ;  separated  from  the  umbo  by  a 
very  deep  and  narrow  sulcus.     Byssal  sinus  small. 

Test  marked  by  fine,  irregular,  radiating  striaB  and  finer  regular 
concentric  lines  ;  the  same  surface  characters  are  continued  over  the 
ears. 

The  original  of  this  species  has  a  height  of  12.5  mm.,  length  12 
mm.,  and  hinge-line  8  mm. 

The  remarkable  convexity  of  the  left  valve  distinguishes  this  species 
from  all  the  other  forms  here  described.  Its  orbicular  outline, 
prominent  beak  and  deep  anterior  sulcus  are  also  characteristic.  In 
general  appearance  the  body  of  the  shell  resembles  some  forms  of 
Athyris  and  Meristina  among  the  Brachiopods,  but  its  pectinoid 
character  is  well  marked. 

Formation  and  locality.  In  the  shales  of  the  Chemung  group  at 
Eockville,  Alleghany  county,  N.  Y. 
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4  aviculopecten  siqnatu8. 

Avieula  f  signata,  BjlLL,.   Geolog.  Sarv.  N.  Y.:    Rep.  Fourth  Dist.,  p.  265.    1843. 
Aviculopecten  signatics,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :     PI.  7,  fig.  24.     Jan.,  1883. 

Shell  small,  obliquely  sub-elliptioal,  the  longest  diameter  making  an 
angle  of  about  45°  with  the  hinge-line;  height  and  length  nearly 
equal.  Left  valve  depressed,  slightly  convex.  Right  valve  un- 
known. Hmge-liue  straight,  length  more  than  two-thirds  the  length 
of  the  shell,  extending  in  front  as  far  as  the  anterior  margin.  Beak 
very  obtuse,  rounded,  depressed,  directed  forward,  situated  near  the 
center  of  the  hinge.  Ears  triangular,  sub-equal,  flat.  Anterior  ear 
separated  from  the  umbo  by  a  sulcus ;  margin  convex ;  extremity 
rounded.  Byssal  sinus  moderately  deep.  Posterior  ear  not  well 
defined  ;  margin  slightly  concave  ;  extremity  obtuse-angular. 

Test  conspicuously  marked  by  fine,  regular,  lamellose  concentric 
lines,  and  a  few  irregular,  radiating,  indented  strife. 

The  original  of  this  species  is  11  mm.  in  length  and  height  ;  the 
hinge-line  8  mm. 

This  species  is  distinguished  by  the  oblique,  elliptical  outline  of  the 
body  of  the  shell,  the  depressed,  obtuse  beak,  and  the  Avell-defined 
concentric  strise. 

Formation  and  locality.  In  the  Chemung  group  at  Rockville, 
Alleghany  county,  N.  Y. 

AVICULOPECTEK    CaROLI.     f  ^-  '^" 

Amculopecten  Caroli,  Winchell.     Proceedings  Acad.  Nat.  Sci.,  Phila.     1863. 
Aviculopecten  Caroli  (Winchell),  Hall.     Pal.  N  Y.,  vol.  v,  pt.  1.     Plates  and 
Explanations  :     PI.  9,  fig.  5.     Jan.,  1883. 

Shell  small,  sub-circular,  not  oblique ;  length  and  height  equal ; 
basal  margin  regularly  rounded-  Left  valve  convex,  the  convexity 
equal  to  about  one-sixth  of  the  longitudinal  diameter.  Right  valve 
unknown.  Hinge-line  straight,  length  three-fourths  of  the  diame- 
ter, extending  nearly  to  the  anterior  margin  of  the  shell.  Beak  ob- 
tuse, prominent,  central,  rising  above  the  hinge.  Ears  triangular, 
nearly  equal,  separated  from  the  umbo  by  distinct  sulci.  Anterior 
ear  with  slightly  convex  margin;  extremity  rounded,  Byssal  sinus 
deep.  Margin  of  posterior  ear  concave  ;  extremity  abruptly  mucro- 
nate. 

The  test  (as  preserved  on  a  partial  cast  of  the  interior)  is  marked 
by  about  45   regular  alternating,  rounded  rays  with  equal  inter- 
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spaces.  The  lines  of  growth  are  fine  and  obscure  on  the  specimen. 
The  ears  are  marked  by  from  five  to  eight  rays  similar  to  those  in 
the  body  of  the  shell.  In  the  original  description  of  this  species 
mention  is  made  of  small,  spinose  processes  from  the  concentric 
stria3 ;  these  do  not  exist  in  this  specimen,  which  is  a  partial  cast  of 
the  interior.  The  ligamental  area  is  a  linear  farrow  along  the 
hinge-line  ;  cartilage  i^it  small,  situated  under  the  beak. 

The  left  valve  described  has  a  height  of  17  mm.,  and  an  equal 
length  ;  hinge-line  13  mm. 

This  species  is  distinguished  from  A.  siriatus  by  its  more  circular 
form,  obtuse  beak,  and  stronger  radii.  Compared  with  A.  celsus, 
the  ears  are  smaller,  and  the  height  comparatively  much  less. 

Formation  and  locality.  In  the  yellow  sandstone  of  the  Waverly 
group  at  Newark,  Ohio. 


,    AVICULOPECTEN"    (OrENIPECTEN  ?)    INCULTUS. 

Aviculopecten  {Creriipecten?)   inculttis,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1,     Plates 
and  Explanations  :     PI.  9,  fig.  3.     Jan.,  1883. 

Shell  small,  longitudinally  very  broad-elliptical,  nearly  circular;  not 
oblique  to  the  hinge-line,  sub-equilateral  ;  height  somewhat  less 
than  the  longitudinal  diameter;  basal  margin  regularly  rounded. 
Right  valve  depressed-convex.  Left  valve  unknown.  Hinge-line 
straight,  central,  length  one-half  the  length  of  the  shell.  Beak 
obtuse,  rounded,  not  rising  above  the  hinge-line;  sides  of  the  umbo 
straight.  Ears  small,  sub-equal,  narrow-triangular,  separated  from 
the  sides  of  the  umbo  by  sulci.  Margin  of  posterior  ear  concave ; 
extremity  obtusely  angular.  Anterior  ear  defined  by  a  deep,  angular 
byssal  sinus;  margin  convex;  extremity  rounded. 

The  external  markings  of  the  test  are  not  preserved.  The  cast  of  the 
interior  is  nearly  smooth.  Pallial  line  faintly  impressed.  At  each 
side  of  the  umbo  there  is  a  sliallow,  undefined  impression,  nearly 
parallel  to  the  margin,  extending  to  abOut  the  middle  of  the  length 
of  the  shell. 

A  specimen  of  the  right  valve  has  a  height  of  15  mm.,  length  17 
mm.,  hinge-line  8  mm. 

This  species  approaches  very  nearly  several  forms  referred  to 
Crenipecten.  More  perfect  material  may  show  the  hinge  to  becren- 
ulate,  which  character  would  exclude  it  from  Aviculopecten. 

Formation  and  locality.  In  conglomerate,  referred  to  the  Upper 
Chemung  group,  near  Glean,  Cattaraugus  county,  N.  Y. 
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-^VICULOPECTENT   (PteRINOPECIEN  ?)   liT^ALIDUS. 

Pterinopecten  invalidus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions:   PI.  1,  fig.  18.     Jan.,  1883. 

Shell  small,  rhomboidal;  length  and  height  nearly  eqnal;  moderately 
oblique  ;  margins  regularly  rounded,  full  behind ;  the  greatest  pos- 
terior extension  is  below  the  middle.  Left  valve  depressed-convex. 
Eight  valve  unknown.  Hinge-line  nearly  straight,  length  a  little 
more  than  the  length  of  the  valve,  and  extending  anteriorly.  Beak 
obtuse,  rounded,  situated  just  anterior  to  the  center  of  the  hinge- 
line,  directed  slightly  forward,  depressed.  Umbonal  region  moder- 
ately prominent,  subtending  an  angle  a  little  less  than  90°.  Ears 
triangular,  flat,  extremities  acute.  Anterior  ear  smaller,  defined  by 
a  sulcus ;  mai'gin  nearly  straight.  Posterior  ear  with  the  margin 
concave,  extremity  acuminate  ;  having  no  strong  radiating  striaj. 

Test,  as  indicated  in  an  exfoliated  specimen,  marked  by  a  few  fine 
radiating  stria?,  with  wider  interspaces  which  are  marked  by  finer 
radii.  Anterior  ear  showing  the  same  characters.  Posterior  ear  free 
from  rays.  Fine  concentric  striae  cross  the  rays,  and  stronger  con- 
centric wrinkles  interrupt  them  and  produce  a  slight  crenulation  of 
the  radii. 

The  specimen  is  10.5  mm.  in  length,  10  mm.  in  height,  with 
hinge-line  a  little  more  than  11  mm. 

This  species  resembles  in  form  the  young  of  Pteri7iopecien  dignatus, 
but  differs  in  the  finer  radiating  lines  on  the  body  of  the  shell,  the 
concave  margin,  and  absence  of  rays  on  the  posterior  ear. 

Formation  and  locality .  In  the  black  Marcellus  shale  at  Cherry 
Valley,  Otsego  county,  N.  Y. 

^  Aviculopecten"  (Pterinopecten'?)  terminalis, 

Pterinopecten  ierminaiis,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  1,  fig.  3.     Jan.,  1883. 

Shell  small,  rhomboidal ;  body  of  the  shell  obliquely  ovate  ;  length 
a  little  greater  than  the  height ;  margins  regularly  rounded,  some- 
what extended  behind.  Left  valve  very  convex.  Right  valve  un- 
known. Hinge-line  straight,  central,  equal  to  the  length  of  the 
shell.  Beak  acute,  prominent,  directed  a  little  forward,  arching  over 
the  hinge-line.  Umbo  elevated,  subtending  a  right  angle.  Ears 
triangular ;  margins  concave  ;  extremities  acute.  Posterior  ear 
larger,  undefined.  Anterior  ear  limited  by  a  shallow  sulcus.  Byssal 
sinus  moderate. 
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Test  thin,  marked  by  fine  sharp  radii,  with  wider  interspaces, 
which  show  one,  two  or  three  finer  rays,  crossed  by  fine  crenulating 
lines  of  growth.  The  same  characters  of  marking  extend  over  the 
ears. 

The  specimen  is  14  mm.  in  length,  12  mm.  in  height,  with  hinge- 
line  15  mm. 

This  species,  in  surface  markings,  bears  a  slight  resemblance  to  a 
young  individual  of  Aviculopecten  princeps ;  but  the  undefined  ears 
and  proportionally  longer  hinge-line  distinguish  it. 

Formation  and  locality.  In  the  upper  layers  of  the  Corniferous 
limestone,  Youn'g's  farm,  Williamsvilie,  Erie  county,  N.  Y. 

Section  b. 
\  Aviculopecten  ignotus. 

Aviculopecten  ignotus,  Hall.     Pal.  N.  Y,,  vol.  v,  pt.  1.     Plates  and  Explana- 
■      tions:  PI.  1,  fig.  3.     Jan.,  1883. 

Shell  of  medium  size,  transversely  and  obliquely  sub-ovate;  height 
about  five-sixths  of  the  length;  margins  regularly  rounded,  full  on 
the  anterior  and  posterior  sides.  Left  valve  slightly  convex,  nearly 
flat.  Eight  valve  unknown.  Hinge-line  straight,  central,  length 
nearly  equal  to  the  height  of  the  valve.  Beak  obtuse,  rounded, 
low,  directed  toward  the  anterior.  Posterior  ear  large,  broad-trian- 
gular, separated  from  the  side  of  the  umbo  by  a  wide  shallow  sulcus  ; 
margin  slightly  concave ;  extremity  obtuse-angled.  Anterior  ear 
less  than  one-half  the  width  of  •  the  posterior,  narrow-triangular, 
separated  from  the  umbo  by  a  deep  byssal  sinus  and  a  distinct 
sulcus,  extending  to  the  apex  of  the  beak;  margin  convex;  ex- 
tremity rounded. 

Test  thin,  about  .5  m.  in  thickness;  marked  with  about  twenty- 
five  irregular,  rounded  radii,  which  are  crossed  by  very  fine  con- 
centric stride,  and  occasionally  interrupted  by  varices  of  growth. 
The  rays  are  conspicuous  over  the  center  of  the  valve,  becoming 
obscure  toward  the  margins.  The  ears  show  the  concentric  strige 
only. 

A  specimen  of  the  left  valve  measures  25  mm.  in  height,  29  mm. 
in  length,  and  the  hinge-line  21  mm. 

This  species  in  general  expression  resembles  A.  tenuis,  but  is  dis- 
tinct in  its  smaller  anterior  ear,  more  obtuse  beak,  orbicular  form, 
and  more  irregular  and  stronger  rays.  Their  geological  positions  are 
widely  separated. 
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Formation  and  locality.  In  soft  shaly  beds  of  the  Corniferous  lime- 
stone, which  constitute  the  upper  portion  of  the  grcup  at  Lapham's 
mill,  near  Victor,  Ontario  county,  N.  Y. 


Aticulopectex  insignis. 

Avieulopecten  insignis.  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana. 
tions  :  PI.  1,  fig.  8;  pi.  3,  fig.  13.    Jan.,  1883. 

Shell  less  than  medium  size,  sub-rhomboidal,  moderately  oblique ; 
about  one-third  longer  than  high;  basal  margins  roHuded  ;  anterior 
and  posterior  margins  obtusely  angular  or  abruptly  rounded,  and 
extending  along  the  cardinal  slopes  in  a  direct  line  to  the  beak. 
Both  valves  are  quite  convex;  right  valve  somewhat  the  less  convex. 
Hinge-line  straight,  nearly  equal  to  the  length  of  the  shell.  Beak 
obtuse-angular,  prominent,  directed  forward,  nearly  central.  TJm- 
bonal  legion  ample,  the  sides  subtending  an  obtuse  angle,  and  slop- 
ing more  abruptly  to  the  anterior  than  to  the  posterior  margin. 
Ears  sub-equal,  triangular.  Anterior  ear,  concave  or  flat,  defined 
by  a  distinct  sulcus  ;  margin  deeply  concave  ;  extremity  acuminate. 
Byssal  sinus  deep  and  well-marked.  Posterior  ear  flattened,  defined 
by  the  absence  of  the  stronger  radii ;  extremity  slightly  acute  ; 
margin  concave. 

Test  thin,  marked  by  strong  radiating  costse,  which,  in  the  left 
valve,  are  abruptly  elevated  and  increase  by  interstitial  addition ; 
crossed  by  infrequent  elevated  thread-like  concentric  crenulating 
striae,  which  sometimes  give  a  nodose  character  to  the  radii,  and 
by  finer  lines  of  growth.  The  right  valve  is  marked  by  rounded 
rays  arranged  in  pairs,  bifurcating  on  the  umbo,  crossed  by  fine 
concentric  lines  of  growth.  The  radiating  strife  are  obscure  on  the 
ears,  being  more  strongly  marked  on  the  anterior  one. 

The  largest  specimen  has  a  length  of  27  mm.,  height  20  mm., 
hinge-line  23  mm.  A  smaller  specimen  of  18  mm,  in  length  has  a 
hinge-line  of  precisely  the  same  length. 

This  species  is  less  oblique,  and  the  extremity  of  the  posterior  ear  is 
less  mucronate  than  in  A.  bellus  and  A.  ornatus.  The  surface  mark- 
ings are  very  similar  to  the  former,  but  quite  distinct  from  the  latter. 

Formations  and  localities.  In  limestone  above  the  Marcellus  shales 
at  Stafford,  Genesee  county;  in  the  softer  shales  of  the  Hamilton 
group  at  Moscow,  Livingston  county,  and  at  Hamburgh,  Erie  county 
X.  Y. 

[Sen.  Doc.  No.  38.]        31 
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'^  Aviculopecten  bellus. 

Avicula  bella,  Conrad.  Anu.  Geolog.  Rep.,  N.  Y.,  p.  54.    1841. 
Aviculapecten  bellus  (Conrad),  Hall.     Pal.,  N.  Y.,  vol.  v,  pt.  1.     Plates  and 
Explanations;  PI.  3,  figs.  5.  6,  9.     Jan.,  1883. 

Shell  small,  longitudinally  sub-elliptical ;  height  equal  to  two-thirds 
or  three-fourths  of  the  length ;  margins  regularly  rounded.  Valves 
moderately  convex ;  the  right  valve  somewhat  shallower  than  the 
left;  very  similar  in  form  and  ornamentation.     Hinge-line  straight, 

•  the  length  a  little  greater  than  the  longitudinal  diameter  of  the 
shell,  nearly  central,  extending  equally  between  the  posterior  and 
anterior  margins.  Beaks  obtuse-angled,  directed  forward,  placed 
anterior  to  the  middle  of  the  valve ;  sides  of  the  umbo  carinate,  and 
descending  abruptly  to  the  ears.  Posterior  ear  flat  or  concave,  nar- 
row-triangular, well-defined  by  the  carinate  sides  of  the  umbo,  and  by 
the  absence  of  the  strong  surface  radii ;  margin  concave;  extremity 
acute,  mucronate.  Anterior  ear  about  two-thirds  as  long  as  the  pos- 
terior one,  triangular,  convex-;  defined  by  a  deep  sulcus,  and  the  angu- 
lar cardinal  slope  of  the  umbo  ;  margins  of  the  ears  in  the  left  valve 
straight  or  concave ;  in  the  right  valve,  convex;  extremities  acute- 
angled.  In  the  left  valve  the  byssal  sinus  is  broad  and  rounded  ;  in 
the  right  valve  it  is  a  deep,  angular  notch. 

Test  of  the  left  valve  marked  by  from  40  to  50  regular,  continuous, 
thread-like  rays,  alternating  in  fours,  with  three  degrees  of  promi- 
nence, crossed  and  crenulated  by  fine,  regular,  concentric  striae. 
The  surface  of  the  right  valve  is  nearly  the  reverse  of  this,  having 
broad,  flattened  rays,  arranged  in  pairs,  regularly  bifurcating,  with 
narrow  concave  interspaces  which  correspond  to  the  rays  of  the 
opposite  valvci  The  posterior  ears  show  several  delicate  rays  extend- 
ing from  the  apex  of  the  beak  over  their  upper  portion. 

A  specimen  preserving  both  valves  has  a  height  of  14  mm.,  length 
19  mm.,  and  hinge-line  20  mm.  A  right  valve  has  a  height  of  14 
mm.,  length  22  mm.  A  left  valve  has  a  height  of  12  mm.,  length 
16  mm.,  hinge-line  17  mm. 

This  species  in  appearance  resembles  A.  ornatus,  and  differs  in  its 
longitudinally  narrower  outline,  more  obtuse  beak,  the  numerous  rays, 
and  the  absence  of  strong,  lamellose,  concentric  fimbria.  The  two 
forms  are  of  a  group  resembling  several  species  in  a  parallel  group  of 
the  genus  Actinopteria,  which  are  remarkable  as  possessing  an 
aviculoid  character  (when  compared  with  some  recent  species  of 
Avicula) ;  in  the  strong  rays,  the  deep  anterior  sulcus  and  byssal  sinus 
separating  the  anterior  ears  from  the  body  of  the  shell. 


I 
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Formation  and  localities.  In  the  soft  shales  of  the  Hamilton  group 
at  Tinker's  Falls,  Onondaga  county;  Bellona,  Yates  county,  and  near 
Norton's  Landing,  Cayuga  lake,  N.  Y. 

^     AVICULOPECTEN  ORXATUS. 

Aviculopecten  ornatiis,  Hall.  Pal.  X.  Y.,  vol.  v,  pt.  1,  Plates  and  Explanations: 
PI.  2,  figs.  7,  8;  pi.  3,  fig.  14.     Jan.,  1883. 

Shell  small,  longitudinally  oblique-ovate,  sub-rhomboidal;  length  and 
width  in  the  proportion  of  three  to  four;  margins  regularly  rounded. 
Valves  depressed-convex;  left  valve  somewhat  more  convex  than  the 
right,  and  a  little  larger.  Hinge-line  straight,  slightly  less  than  the 
length  of  the  shell,  central  with  regard  to  the  body  of  the  shell. 
Beak  obtuse-angular,  directed  forward,  situated  a  little  anterior  to 
the  middle.  Ears  sub-equal.  Posterior  one  the  larger,  triangular 
flat  or  concave,  defined  by  the  abrupt  post  cardinal  slope  of  the 
umbo;  extremity  acute;  margin  concave.  Anterior  ear  defined  by  a 
deep  sulcus ;  byssal  sinus  deep,  most  strongly  marked  in  the  right 
valve. 

Test  of  the  left  valve  ornamented  by  about  25  strong,  sharp, 
elevated  rays,  and  wide  interspaces  which  are  marked  with  a  smaller 
ray;  crossed  by  undulating  concentric  strije  which  are  curved  back- 
ward between  the  stronger  rays,  producing  arched  fimbrias.  The 
right  valve  shows  the  radiating  strife  originating  near  the  umbo, 
which  is  smooth,  and  increasing  by  a  double  bifurcation,  giving  them 
a  fasciculate  appearance;  they  are  crossed  by  undulating,  concentric 
striae.  The  ears  are  marked  by  strong,  radiating  lines  and  fine, 
concentric  striee. 

The  length  of  the  largest  specimen  is  18  mm.,  height  nearly  15 
mm.,  and  hinge-line  about  17  mm. 

This  species,  in  form  and  general  appearance,  is  very  similar  to  A. 
hellus  J  it  differs  conspicuously  in  the  ornamentation,  with  propor- 
tionally shorter  posterior  ear.  Both  species  show  the  smooth  area  on 
the  umbo  of  the  right  valve;  a  character  not  observed  in  any  other 
species  here  described. 

Formation  and  locality/.  In  the  Hamilton  group;  shores  of  Canan- 
daigua  lake,  Ontario  county,  N.  Y. 

^  Aviculopecten  mucronatus. 

Aviculopecten  mucranatus,  Hall.     Pal.  N.  Y.,   vol.  v,   pt.  1.     Plates  and    Ex- 
.       planations:  PI.  3,  fig.  15.  Jan.,  1883. 

Shell  small,  rotund-ovate,  sliglUly  oblique;  length  a  little  greater  than 
the  height;  basal  and    anterior  margins   regularly  rounded;  pos- 
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tenor  margin  full,  abruptly  sloping  to  the  beak.  Left  valve  strongly 
convex.  Right  valve  not  observed.  Hinge-line  straight,  equal  to 
the  greatest  length  of  the  shell,  extended  anteriorly.  Beak  obtuse- 
angular,  directed  forward,  nearly  central.  Umbo  deep,  sides  subtend- 
ing an  obtuse  angle,  sloping  to  the  ears.  Ears  sub-equal.  Anterior 
ear  narrow-triangular,  elongate,  acuminate,  defined  by  the  deep 
byssal  sinus  and  marked  sulcus;  margin  concave.  Posterior  ear 
wider,  limited  by  an  undefined  sulcus ;  margin  concave;  extremity 
acute. 

Test  ornamented  by  rounded  radii,  which  bifurcate  toward  the 
margin  ;  crossed  by  prominent,  regular,  concentric  striae.  Hinge- 
area  simple. 

The  specimen  has  a  length  of  16  mm.,  height  15  mm.,  hinge-line 
16  mm. 

This  species  differs  from  A.  insignis,  A.  bellus  and  A.  ornatus  in  the 
following  characters:  the  anterior  ear  is  narrower,  the  outline  of  the 
shell  is  less  oblique,  and  the  form  is  more  rotund. 

Formation  and  locality.  In  calcareous  shales  of  the  Hamilton  group 
at  Dresden,  Yates  county,  N.  Y. 

i      AVICULOPECTEN    TENUIS. 

Aviculopecten  tenuis,  Hall.    Pal.  N.  Y,.  vol.  v,  pt.  1.    Plates  and  Explanations  : 
PI.  7,  figs.  27,  28.     Jan.,  1883. 

Shell  small  to  medium  size,  sub-orbicular,  transverse  axis  oblique; 
length  and  height  equal ;  margins  regularly  rounded,  somewhat  ex- 
tended behind.  Left  valve  slightly  convex,  nearly  flat.  Right  valve 
unknown.  Hinge-line  straight,  nearly  central ;  length  five-sixths  of 
the  longitudinal  diameter.  Beak  directed  forward,  not  rising  above 
nor  extending  beyond  the  hinge,  anterior  to  the  center  of  the  hinge- 
line  and  of  the  valve.  Umbonal  angle  90°.  Ears  large,  broad-trian- 
gular, unequal,  separated  from  the  sides  of  the  umbo  by  a  broad, 
shallow  sulcus.  Anterior  ear  about  one-half  the  size  of  the  posterior, 
flat,  margin  convex  ;  extremity  obtuse-angular.  Byssal  sinus  broad 
and  comparatively  shallow.  Posterior  ear  marked  by  a  low,  convex 
undulation,  adjacent  and  parallel  to  the  sulcus ;  margin  straight  or 
slightly  concave  ;  extremity  rectangular,  pointed,  more  obtuse  in 
mature  specimens. 

Test  marked  by  about  twenty-five  strong,  regular  radii,  with  broader 
concave  interspaces,  and  also,  in  well-preserved  specimens,  smaller 
intermediate  rays.  The  specimens  described  are  casts  of  the  interior, 
and  show  but  faint  traces  of  concentric  lines  of  growth.     The  ears 


Lamellibraxchiata.  245 

are  mostly  free  from  surface  markings,  Pallial  line  impressed, 
continuous,  situated  about  one-half  the  distance  between  the  apex 
of  the  beak  and  the  pallial  margin  of  the  shell.  Muscular  impres- 
sion elliptical,  within  the  concavity  of  the  valves  adjacent  to  the 
sulcus  of  the  posterior  ear.  Hmge-ligament  without  marked 
characters. 

The  largest  specimen  has  a  height  of  29  mm.,  length  30  mm.,  and 
hinge-line  about  23  mm.  A  smaller  individual  is  23  mm.  in 
height,  23.5  mm.  in  longitudinal  diameter,  and  hinge-line  measur- 
ing 19  mm. 

This  species  resembles  in  some  respects  A.  ignotus,  and  is  distin- 
guished by  its  transverse  form,  greater  obliquity,  larger  anterior  ear 
in  the  left  valve,  rectangular  beak,  and  more  regularly  alternating  rays. 
Both  of  these  forms  are  remarkable  for  the  very  slight  convexity  of 
the  left  valve. 

Formation  and  localities.  In  calcareous  sandstone  of  the  Upper 
Chemung  grouj),  Eandolph  and  Salamanca.  Cattaraugus  county, 
N.  Y. 

LYEIOPECTEX,    Hall. 
Ltriopectex  parallelodoxtus. 


t 


LyriopectenparalldodontxiSyll.vL'L,     MS.  for  Pal.  X.  T.,  vol.  v.     1877. 

"  "  "         S.    A.    Miller.     Cat.    Amer.    Pal.    Foss, 

Cincinnati,  1877. 
Lyriopecteri  jyaraUelodontus,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates  and  Ex- 

planations  :  PI.  4,  figs.  1,  2.     Jan.,  18S3. 

Shell  of  medium  size,  sub-orbicular,  not  oblique ;  height  some- 
what less  than  the  longitudinal  diameter;  margins  regularly 
rounded.  Right  valve  moderately  convex.  Left  valve  unknown. 
Hinge-line  straight  ;  anterior  portion  not  preserved  in  the  specimen  ; 
from  the  beak  to  the  extremity  of  the  posterior  ear  its  length  is 
one-half  the  longitudinal  diameter  of  the  shell.  Beak  obtuse, 
rounded,  slightly  obli(iue,  anterior  to  the  center  of  the  valve ; 
umbonal  region  ample.  Posterior  ear  large,  broad-triangular,  flat ; 
margin  straight  or  slightly  concave  ;  extremity  rectangular.  Ante- 
rior ear  not  preserved. 

Test  thin,  marked  by  about  90  regular,  alternating,  rounded 
radii,  with  concave  interspaces,  and  crossed  by  fine,  elevated,  sharp, 
cancellating 'strige;  these  are  crowded  over  the  posterior  ear,  and 
the  rays  are  there  more  numerous  and  less  regularly  alternating. 
The  mould  of  the  interior  preserves,  around  the  margin,  traces  of 
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the  stronger  rays,  and  shows  a  moderately  impressed  pallial  line, 
with  apparently  an  ovate,  muscular  impression  near  the  umbonal 
region.  Cartilage-pit  small,  deeply  indented.  Ligamental  area 
narrow,  marked  by  two  or  three  slender,  parallel  grooves,  extending 
to  the  posterior  extremity  ;  and  one  or  two  shorter  accessory  grooves, 
extending  for  a  short  distance  from  the  cartilage-pit,  and  parallel  to 
the  longer  folds. 

The  specimen  consists  of  the  exterior  and  interior  impression  of  a 
right  valve ;  it  is  38  mm.  in  height,  43  mm.  in  length,  and  the  in- 
complete hinge-line  measures  20  mm.  from  the  beak  to  the  end  of 
the  posterior  ear. 

Tliis  species  differs  from  L.  orhiculatus  in  its  comparatively  greater 
length,  the  convexity  of  the  right  valve,  and  the  regular  alternation 
of  the  rays.  It  is  remarkable  as  the  only  pectenoid  form  yet  observed 
in  the  Schoharie  grit,  while  similar  forms  are  numerous  in  the  Upper 
Helderberg  limestone. 

Formation  and  locality.  In  the  Schoharie  grit,  Albany  county, 
N.  Y.  . 

4   Ltriopecten  Dardantjs. 

Lyriopecten  Dardanus,HAUj.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  1,  fig.  5.     Jan.,  1883. 

Shell  of  medium  size,  orbicular,  transverse  axis  not  oblique ;  height 
a  little  less  than  the  length ;  margin  regularly  rounded.  Left  valve 
moderately  convex.  Right  valve  unknown.  Hinge-line  straight, 
length  nearly  equal  to  the  transverse  diameter  of  the  valve,  extend- 
ing as  far  as  the  posterior  margin.  Beak  obtuse,  rounded,  straight, 
anterior  to  the  middle  of  the  hinge-line  and  to  the  center  of  the 
longitudinal  diameter.  Anterior  ear  small,  narrow-triangular,  flat, 
separated  from  the  umbo  by  a  broad,  undefined  sulcus ;  margin 
slightly  convex  above  the  sinus  ;  extremity  rectangular,  rounded. 
Posterior  ear  large,  broad-triangular,  flat ;  margin  straight  or  slightly 
concave,  rectangular  to  the  hinge-line  ;  extremity  mucronate. 

Test  marked  by  about  forty  strong,  rounded,  continuous  rays  with 
wider  concave  or  flat  interspaces,  and  sometimes  a  smaller  inter- 
mediate ray ;  crossed  by  sharp,  elevated  concentric  etrise.  The 
rays  are  fine  and  little  elevated  on  the  ears,  while  the  concentric 
striae  are  conspicuous.  Interior  characters  not  observed,  except  an 
indication  of  a  well-defined  ligamental  area. 

The  specimen  is  45  mm.  in  height,  48  mm.  in  length,  and  the 
hinge-line  43  mm. 
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This  species  resembles  L.  paraUelodontus,  but  differs  in  the  compara- 
tively larger  and  more  extended  posterior  ear  and  fewer  and  stronger 
rays,  without  regular  alternation  of  size.  L.  oi'biculatus  is  more 
elongate,  with  more  numerous  radii  and  less  defined  anterior  ear. 

Formation  and  locality.  In  the  limestone  of  the  Upper  Helderberg 
group,  Le  Roy,  Genesee  county,  N.  Y. 


^  Ltkiopecten  orbiculatus. 

Avieula  orbictUata,  Hall.    Geolog.  Surv.  X.  Y.:  Rep.  Fourth  Dist.,  p.  202.  1843. 
Lyriopecten  orbiculatus,  Hall.     MS.,  vol.  v,  pt.  1.    1877. 

"  "  "  S;A.  MiLLKR,  Cat.  Amer.  Pal.  Foss.  Cincinnati, 

1877. 
"  "  •'  Pal.  N.  Y.,  vol.  V,  pt.  1.     Plates  and  Explana- 

tions  :    PI.  4,  figs.  3-8.     Jan.,  1883. 
Not  Amculopecten  orbicularis,  McCoy.     Carb.  Foss.  of  Ireland.     1844. 
"  "  orbiculatus,      "  "  "  "  " 

Shell  large,  orbiculate,  becoming  wider  and  oblique  with  age ;  length 
and  height  equal  in  small  and  medium  individuals ;  in  large  speci- 
mens the  height  is  sometimes  one-ninth  greater  than  the  longitu- 
dinal diameter;  basal  and  lateral  margins  full  and  regularly  rounded. 
Left  valve  moderately  convex  ;  umbonal  region  ample.  Eight 
valve  concave,  flat  or  slightly  convex  over  the  umbonal  region. 
Hinge-line  straight,  central ;  length  in  young  shells  equal  to  four- 
fifths  or  five-sixths  of  the  longitudinal  diameter  ;  and  in  large 
specimens  the  length  is  sometimes  not  more  than  oile-half  the 
length  of  the  valve.  Beak  obtuse,  slightly  oblique  to  the  hinge,  not 
rising  above  it,  situated  anterior  to  the  middle  of  the  hinge-line, 
and  to  the  center  of  the  valve.  Anterior  ear  of  left  valve,  in  small 
shells,  comparatively  large,  triangular,  limits  not  strongly  defined  ; 
margin  straight  or  slightly  concave ;  extremity  acute-angular  :  in 
older  shells  comparatively  narrow,  with  an  obtuse-angular  ex- 
tremity. Anterior  ear  of  the  right  valve  defined  by  a  sulcus, 
extending  to  the  extremity  of  the  beak  ;  margin  convex ,  extremity 
rounded.  Byssal  sinus  scarcely  indicated  on  the  left  valve,  forming 
a  deep,  angular  notch  in  the  right  valve.  Posterior  ear  large,  broad- 
triangular  ;  length  about  two-thirds  of  the  hinge-line ;  margin 
concave  ;  extremity  acute  or  right-angled  in  small  specimens,  obtuse 
in  larger  individuals  ;  limits  not  defined. 

Test  thin,  thickness  nearly  3  mm.,  ornamented  by  about  80 
rounded  radii,  with  broader  concave  interspaces,  crossed  by  regular, 
sharp,  elevated,  continuous,  concentric,  foliate  expansions  of  the 
test,  reaching  an  elevation  of  about  .0  m.    above  the  general  sur- 
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face.  Usually  the  test  shows  only  the  strong  rays,  with  occasionally 
a  reticulation  where  the  concentric  folds  are  only  partially  preserved. 
The  figure  cited  represents  also  the  internal  mould  where  the 
test  has  been  wholly  removed.  Ligamental  area,  in  young  shells, 
represented  by  a  slight  inflection  of  the  margin  of  the  hinge  with 
a  very  small  longitudinal  groove.  In  more  mature  specimens  this 
area  is  wider,  the  number  and  strength  of  the  grooves  increasing, 
until  they  occupy  a  continuous  space  between  the  extremities  of  the 
hinge-line,  slightly  bending  outward  at  the  beak ;  the  inner  ridges 
and  oTooves  do  not  extend  the  whole  length  of  the  area.  Cartilage- 
pit  and  muscular  impressions  not  observed. 

The  original  specimen  of  this  species  is  38  mm.  high,  39  mm. 
long,  hinge-line  about  30  mm.  Another  more  nearly  entire  speci- 
men is  35  mm.  high,  37  mm.  long,  hinge-line  30  mm.  The  largest 
specimen  observed  shows  a  height  of  78  mm.,  with  length  nearly 
equal,  and  hinge-line  42  mm.  in  this  specimen  the  longest  diame- 
ter is  85  mm. ,  measured  from  a  point  on  the  upper  anterior  margin 
to  the  lowerposterior  margin. 

This  species  is  distinguished  by  its  form  and  surface  markings. 
The  characters  of  surface  distinguish  it  from  L.  Priamus  and  L- 
macrodontus,  though  in  form  it  bears  some  resemblance  to  the  former  ; 
and  in  the  ligamental  grooves  it  is  similar  to  the  latter.  Pterinopecten 
suhorMcularis,  in  some  of  the  younger  specimens,  resembles  this  species 
in  general  aspect  ;  but  none  of  that  species  have  shown  a  broad,  liga- 
mental area,  and  the  ears  continue  to  increase  with  the  growth  of  the 
shell. 

Formation    and  localities.     In    shales  of   the  Hamilton   group   at 
Monteith's    Point,     Canandaigua    lake,    Ontario    county ;    Moscow, 
Geneseo  and  York,  Livingston  county;  and  in  the  shale  and  Encrinal  * 
limestone,  along  Lake  Erie  shore.  Eighteen-mile  creek,  Erie  county, 
N.  Y. 

V      Lyriopecten"  interradiatus. 

Lyriopecten   interradiatus.   Hall.     Pal.  N.  Y.,  vol.   v,  pt.  1.     Plates   and   Es- 
planations  :     PI.  2,  figs.  1-4.     Jan.,  1883. 

Shell  large,  longitudinally  very  broadly  elliptical  ;  transverse  axis 
somewhat  oblique  to  the  hinge-line  ;  height  about  one-ninth  less 
than  the  length  ;  margins  full  and  regularly  rounded.  Valves 
about  equal  in  dimensions.  Left  valve  depressed,  moderately  con- 
vex. Eight  valve  flat,  or  slightly  concave  below,  becoming  convex 
toward  the  beak.  Hinge-line  straight,  central  to  the  body  of  the 
shell ;  length  less  than  two-thirds  the  longitudinal  diameter  of  the 
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shell.  Beak  of  left  valve  obtuse,  not  prominent,  directed  forward, 
situated  about  one-third  the  length  of  the  hinge-line  from  the  ex- 
tremity of  the  anterior  ear.  In  the  right  valve  the  umbo  is  often 
flat,  and  the  angle  subtended  by  its  sides  is  acute,  caused  by  the 
deep  byssal  sinus.  Posterior  ears  narrow-triangular,  distinguished 
from  the  gradually  sloping  sides  of  the  umbo  by  their  flatness  and 
finer  markings  ;  margins  concave  ;  extremities  mucronate.  Ante- 
rior ear  of  the  left  valve  smaller,  triangular ;  margins  concave  ; 
extremity  rectangular.  Anterior  ear  of  the  right  valve  convex, 
triangular,  truncated  at  the  extremity  ;  separated  from  the  umbo  by 
a  deep  angular  sulcus,  and  a  broad  longitudinal  semi-elliptical  byssal 
smus,  which  forms  an  indentation  in  the  lateral  outline  of  the  body 
of  the  shell. 

Test  of  the  left  valve  marked  by  about  40  stroug  rounded  rays 
•with  smaller  intermediate  implanted  rays,  crossed  by  fina,  regular, 
elevated  sharp  lines  of  growth,  which  at  intervals  are  raised  into 
lamellae,  and  appear  in  the  cast  as  strong  transverse  ridges  crossing 
the  radii.  The  furrows  between  the  radii  are  narrower  than  the 
rays.  The  regular  alternation  of  the  radiating  lines  where  seen  is 
a  very  conspicuous  feature.  The  right  valve  is  marked  by  more 
numerous  and  subdued  rays,  and  their  alternation  is  somewhat 
obscure.  The  ears  show  fine  radiating  lines  and  stronger  and  more 
crowded  concentric  striae. 

A  medium-sized  individual  has  a  height  of  47  mm.,  longitudinal 
diameter  54  mm.,  hinge-line  32  mm.  A  smaller  specimen  measures 
in  height  35  mm.,  length  38  mm.,  hinge-line  24  mm.  The  largest 
specimen  (imperfect)  shows  a  height  of  74  mm.,  and  a  length  of 
88  mm. 

In  outline  and  general  aspect  this  species  closely  resembles  L. 
macrodontus,  but  differs  in  the  obliquity  of  the  beak,  wider  anterior 
ears,  and  more  elevated  and  numerous  rays.  It  differs  from  L.  mag- 
nificus  in  its  outline,  larger  anterior  ears,  longer  hinge-line,  and  finer 
radii  of  the  ears. 

The  specimens  mostly  preserve  both  valves  in  connection.  A  large 
specimen  occurring  in  the  harder  argillaceous  sandstone  attains  nearly 
the  dimensions  of  L.  cymhalon  but  diff'ers  conspicuously  in  the  more 
numerous,  strong  radii,  their  gentle  curvature  toward  the  anterior 
side,  and  the  smaller  area  of  surface  upon  the  anterior  side  of  the 
vertical  axis  of  the  valve. 

Formation  and  locality.  In  the  shales  of  the  Hamilton  group, 
Fultonham,  Schoharie  county,  X.  Y. 

[Sen.  Doc.  No.  38.]  32 
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,    Ltriopecten"  macrodoxtus. 

Lyriopecten   macrodontus.   Hall,  S.  A.  Miller.     Cat.  Pal.  Foss.     Cincinnati. 

1877. 
Lyriopecten  macrodontus.  Hall.    Pal.  N.  T.,  vol.  v,  pt.  1.    Plates  and  Explana- 

tiona  :  PI.  4,  fig.  9;  pi.  8,  figs.  9,  10.     Jan.,  1883. 

Shell  large,  sub-circular ;  in  some  large  specimens  -becoming  trans- 
versely broad-ovate,  from  the  posterior  extension  of  the  valve; 
heiglit  from  one-sixth  to  one-eighth  less  than  the  length;  margins 
regularly  rounded,  more  convex  at  the  posterior  lateral  margin,  and 
extending  in  nearly  a  straight  line  to  the  beak.  Left  valve  de- 
pressed, moderately  convex.  Eight  valve  unknown.  Hinge-line 
straight,  nearly  central,  varying  in  length  with  the  age  of  the  shell. 
Beak  obtuse,  rounded,  directed  slightly  toward  the  anterior,  not 
rising  above  the  hinge.  Anterior  ear  small,  about  one-third  the 
length  of  the  posterior,  triangular,  not  well-defined;  margin 
straight  or  slightly  concave;  extremity  obtuse.  Posterior  ear  large, 
triangular,  defined  by  the  absence  of  the  strong  radii,  and  by  a  shal- 
low, undefined  depression  reaching  to  the  beak;  margin  deeply 
sinuate ;  extremity  acuminate. 

Surface  marked  by  from  30  to  40  broad,  rounded  radii,  with 
smaller  intermediate  rays,  crossed  by  fine  striae  of  growth.  Some 
fragments  of  shell,  adhering  to  the  internal  mould,  have  a  thick- 
ness of  one  millimeter.  Muscular  impression  large,  sub-circular, 
concentrically  striated,  situated  posterior  to,  and  below  theumbonal 
region.  Cartilage-pot  very  small,  triangular  beneath  the  apex  of 
the  beak,  not  extending  to  the  hinge-margin.  Ligamental  area 
usually  marked  by  five  strong,  elevated  ridges,  which  curve  outward 
at  the  beak  diverging  from,  and  partiall^^  inclosing  the  cartilage - 
pit,  and  continuing  toward  the  extremities  of  the  ears;  the  inner- 
most ridges  disappear  before  reaching  the  extremity  of  the  area. 

The  largest  specimen  is  85  mm.  high,  98  mm.  long,  and  the 
hinge-line  50  mm.  Another  specimen,  somewhat  different  in  pro- 
portions, is  68  mm.  in  height,  75  mm.  long,  with  hinge-line  of 
40  mm. 

Compared  with  L.  magnificus,  this  species  has  greater  convexity, 
less  elevated  radii,  and,  in  general,  a  comparatively  greater  longitu- 
dinal diameter.  It  differs  from  L.  cymhalon  and  L.  tricostatiis  in 
surface  ornamentation.  This  species,  described  from  only  the  left 
valve,  is  nevertheless  so  distinctly  unlike  any  others  here  described 
that  it  is  readily  recognized. 

Formation  and  localities.  In  the  coarse  beds  of  the  Hamilton  group, 
at  Hamilton,  Madison  county,  and  "Worcester,  Otsego  county,  N.  Y. 
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^    Ltriopecten  cymbalox. 

Lyriopecten  cymbalon.  Hall.      Pal.  X.  Y.,  vol.  v,  pt.  5.     Plates  and  Explana- 
tioDs:  PI.  24,  fig.  8.     Jan.,  1883. 

Shell  large,  sub-orbicular,  not  oblique ;  height  a  little  less  than  the 
longitudinal  diameter ;  pallial  margin  regularly  rounded,  upper 
anterior  margin  more  inflated  than  the  posterior,  which  is  trun- 
cated toward  the  beak.  Left  valve  regularly  convex;  the  basal 
margin  slightly  inflected,  giving  -the  valve  an  undue  convexity. 
Eight  valve  not  known.  Hinge-line  straight,  length  a  little 
greater  than  one-half  the  longitudinal  diameter  of  the  shell,  and 
extending  about  one-third  of  its  length  farther  to  the  posterior  than 
to  the  anterior  margin.  Beak  obtuse,  rounded,  straight,  central; 
umbonal  region  defined  by  its  abrupt  antero-  and  post-cardinal 
margins,  and  by  its  convexity.  Anterior  ear  very  small,  narrow- 
triangular  ;  margin  concave  ;  extremity  obtuse-angular;  byssal 
notch  broad  and  shallow,  not  conspicuous.  Posterior  ear  large, 
triangular,  marked  by  a  deep  sinus;  margin  convex;  extremity 
angular ;  length  twice  as  great  as  the  anterior  ear. 

Test  marked  by  about  twelve  very  strong,  continuous,  broad, 
rounded  rays,  with  from  one  to  six  smaller  ones  of  variable  strength 
in  each  of  the  flat  interspaces;  crossed  by  fine,  sharp,  regular,  con- 
centric striae  of  growth,  which  are  elevated  into  lamellar  ridges  at 
irregular  intervals.  The  ears  and  a  broad  adjacent  space  on  the 
body  of  the  valve  arc  destitute  of  rays,  but  show  strong  striae  and 
undulations  of  growth.  The  direction  and  character  of  the  rays 
in  the  specimens  described  have  been  affected,  apparently,  by  some 
injury  received  during  the  life  of  the  animal,  which  has  also  pro- 
duced a  strong  varix  of  growth.  Ligamental  area  1.5  mm. 
wide  at  the  beak,  whence  it  diminishes  toward  the  extremities  of 
the  hinge-line,  marked  by  several 'flat,  longitudinal  striae.  Cartilage- 
pit  broad-triangular,  situated  under  the  apex. 

The  specimen  described  is  75  mm.  in  height,  88  mm.  in  longitu- 
dinal diameter,  and  hinge-line  46  mm.  The  distance  between  the 
centers  of  two  of  the  large  rays  at  the  basal  margin  is  about  17 
mm. 

The  surface  markings  resemble  L.  tricostatus,  but  they  are  stronger, 
more  rugose,  and  the  rays  less  numerous  ;  also  the  shell  is  not  oblique, 
and  the  beak  is  more  obtuse  and  rounded.  It  differs  from  L.  macro- 
dontus  and  L.-  magnificus  in  its  greater  convexity,  deeper  byssal  sinus, 
larger  posterior  ear,  and  by  its  surface  characters.  This  remarkably 
large   and  fine  species  shows  conspicuously  the  diminished  anterior 
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ear,  a  feature  also  seen  in  L.  tricostatus,  which  is  the  reverse  of  many 
species  of  recent  Pectenida?,  where  the  anterior  ears  are  developed 
beyond  the  posterior;  as  in  Jaiiira  longicauda  (d'Oebigny),  and 
Peden  Tranquebaricus  (Gmelin).  This  species,  although  seen  in 
only  one  valve,  is  characterized  by  its  peculiar  surface  markings  and 
outline. 

Foi-mation  and  locality.     Hamilton  group,  from  a  bowlder  found 
near  Elmira,  N.  Y". 


J    Ltriopecten  tricostatus. 

Avicula  tricostata,  Vanuxem.     Geolog.  Surv.  N.  Y.  :  Report  of  Third  Dist.,  p. 

179.  fig.  1.     1843. 
Lyviopecten  tricostatus  (Vanuxem),  Hall.     Pal.  N.   T.,  vol.  v,  pt.   1.     Plates 

aud  Explanations  :  PI.  4,  fig.  11  ;  pi.  7,  fig.  26  ;  pi.  10,  figs.  6-13.     Jan.,  1883. 

Shells  large,  transversely  and  more  or  le3st)bliquely  broad-ovate ;  height 
usually  less  than  the  length,  the  proportions  varying  with  the  age  of 
the  shell ;  young  sj)ecimens  are  longitudinally  elliptical ;  mature 
specimens  are  more  oblique ;  while  some  abnormal  forms  show  a 
difference  in  the  direction  of  the  transverse  diameter  of  nearly  45*^ ; 
margins  full,  rounded  anteriorly,  extended  on  the  postero-basal  side, 
aud  thence  following  a  nearly  straight  line  to  the  beak.  Valves 
similar  in  general  outline.  Eight  valve  flat  or  slightly  concave- 
Left  valve  moderately  convex.  Hinge-line  straight,  central,  varying 
from  more  than  one-half  the  longitudinal  diameter  in  young  speci- 
mens, to  less  than  one-half  in  mature  examples.  Beak  pointed* 
depressed,  directed  forward,  situated  anterior  to  the  middle  of  the 
hinge-line,  and  not  extending  as  far  as  the  margin  of  the  hinge. 
Umbonal  angle  90*^.  Anterior  ear  small,  triangular,  usually 
less  than  half  the  length  of  the  posterior  one  ;  margin  rounded ; 
extremity  obtuse ;  byssal  sinus  broad,  rounded,  indenting  the  body 
of  the  shell,  and  shortening  the  anterior  ear.  In  the  right  valve 
the  notch  is  deeper  and  more  angular.  Posterior  ear  large,  flat, 
triangular,  marked  by  a  distinct  sinus  which  increases  with  the 
age  of  the  shell ;  margin  above  the.  sinus  straight,  convex  or  con- 
cave ;  extremity  angular.  In  young  specimens  the  ears  are  sub- 
equal,  undefined,  and  without  sinus.  In  older  shells  the  anterior 
ear  becomes  diminished,  or  appears  comparatively  smaller  ;  while  the 
posterior  ear  is  increased  in  size. 

Surface  ornamented  by  from  20  to  25  strong,  rounded,  continuous 
rays,  with  broad,  flat  interspaces  which  show  from  three  to  ten 
smaller  radii ;  and  in  well-preserved  specimens  the  entire  surface  of 
the  shell  is  marked  by  fine,  regular,  sharp,  elevated,  continuous, 
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concentric  lines  of  growth.  In  the  right  valve  the  finer  radiating 
lines  are  conspicuous,  while  the  others  are  obscure  and  more 
numerous.  The  ears  do  not  show  the  stronger  rays,  but  usually 
preserve  the  finer  radiating  and  concentric  lines,  and  are  marked 
by  regular,  concentric  undulations,  which  are  not  seen  on  the  body 
of  the  valves.     The  thickness  of  the  test  is  not  known. 

The  hinge-ligament  in  mature  specimens  has  a  width  of  about  2 
mm, ,  and  is  marked  with  from  four  to  seven  longitudinal,  raised 
lines,  or  ligamental  grooves,  diverging  from  the  cartilage-pit,  and 
continuing  parallel  to  the  hinge-line  ;  cartilage-pit  small,  triangular, 
placed  beneath  the  beak. 

The  largest  specimen  yet  seen,  of  the  left  valve,  is  80  mm.  in 
height,  88  mm.  in  length,  and  the  hinge-line  35  mm.  ;  the  distance 
between  the  strong  rays  at  the  basal  margin  is  11  mm.  A  specimen 
of  medium  size  is  62  mm.  in  height,  72  mm.  in  length,  hmge-line 
39  mm.  A  young  individual  is  23  mm.  in  height,  29  mm.  in 
length,  and  hinge-line  18  mm. 

This  species  somewhat  resembles  in  outline  L.  macrodontus,  but 
differs  in  the  surface  markings,  and  the  finer  parallel  teeth  of  the 
ligamental  area.  It  differs  from  L.  mac/nificus,  L.  interradiatus, 
and  L.  cymbalon  in  outline  ;  the  surface  of  the  latter  species  is  similar, 
but  more  rugose.  From  L.  Pricmius  it  differs  in  form  and  surface 
markings.  In  comparing  many  specimens  a  great  diversity  in  form 
and  ornamentation  will  be  observed. 

Formation  and  localities.  In  the  lower  and  middle  Chemung  beds 
at  Barker,  Broome  county;  Big  Flats,  Chemung  Narrows,  and  Elmira, 
Chemung  county,  and  Franklin,  Delaware  county,  N.  Y. 

Ltriopectex  Polydorus. 

Lyriopecten  Polydorus,  B.xll.     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  7.  fig.  25.     Jan.,  1883. 

Shell  of  medium  size ;  transversely  very  broad-obovate ;  height 
nearly  equalling  the  longitudinal  diameter  ;  pallial  margins  full, 
regularly  rounded  on  the  posterior  side;  and  the  anterior  side  of  the 
left  valve  passing  in  nearly  a  straight  line  to  the  beak.  Left  valve 
depressed,  nearly  flat.  Right  valve  unknown.  Hinge-line  straight, 
length  equal  to  two-thirds  the  length  of  the  shell,  extending  pos- 
teriorly nearly  as  far  as  the  posterior  margin  of  the  shell.  Beak 
pointed,  directed  forward,  central  to  the  body  oi  the  shell,  aud 
forward  of  the  middle  of  the  hinge-line,  rising  a  little  above  it. 
Umbonal  angle  more  than   90°.     Posterior   ear  narrow-triangular, 
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one-fchird  longer  than  the  anterior,  the  limits  not  well-defined,  and 
it  appears  as  an  expansion  or  extension  of  the  posterior  side  of  the 
umbo  ;  margin  concave  ;  extremity  mucronate.  Anterior  ear  short- 
triangular  ;  margin  convex ;  extremity  rounded,  separated  from  the 
umbo  by  a  deep,  rounded  sulcus,  which  corresponds  to  the  byssal 
sinus. 

Test  ornamented  by  about  25  irregular,  strong,  rounded  rays,  with 
wider  interspaces,  marked  by  two  or  three  smaller  lines  in  each  one, 
and  crossed  by  fine  strias  of  growth.  The  surface  markings  extend 
over  the  ears. 

The  valve  described  is  28  mm.  high,  and  of  about  the  same 
length,  and  the  hinge-line  18  mm.  The  length  of  the  posterior  ear 
is  11  mm.,  and  of  the  anterior  ear  7  mm. 

This  species  bears  some  resemblance  to  L.  solox,  but  differs  in  the 
flatness  of  the  valve  and  less  gibbous  umbo.  In  surface  character  it 
is  similar  to  L.  tricostatus,  but  has  fewer  intermediate  stride  between 
the  stronger  rays,  which  in  that  species  are  more  simple  and  rounded ; 
while  in  other  characteristics  they  are  very  unlike. 

Formation  and  locality.  In  argillo-arenacous  slates  of  the  Che- 
mung group  near  Cassadaga,  Chautauqua  county,  N".  Y 

4    LTRIOPECTEN'  magnificus. 

Lyriopecten  m,agnificus,  Hall.     Pal.  N.  Y. ,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions;   PI.  8,  fig   8.     Jan.,  1883. 

Shell  very  large,  nearly  circular ;  height  a  little  less  than  the  longi- 
tudinal diameter ;  basal  and  lateral  margins  regularly  rounded. 
Left  valve  nearly  flat;  the  greatest  convexity  is  in  the  center  of  the 
urabonal  region.  Eight  valve  unknown.  Hinge-line  short,  straight, 
length  less  than  one-half  the  transverse  diameter  of  the  valve,  ex- 
tending farther  toward  the  posterior  than  toward  the  anterior 
margin.  Beak  obtuse,  rounded,  central  to  the  body  of  the  shell, 
depressed,  not  rising  above  the  hinge-line,  nor  extending  to  the 
hinge-margin;  umbonal  region  moderately  convex,  not  defined 
laterally.  Anterior  ear  small,  narrow-triangular,  not  well-defined ; 
extremity  very  obtuse,  rounded  ;  margin  slightly  concave  without  a 
decided  byssal  sinus.  Posterior  ear  triangular,  more  than  twice  the 
length  of  the  anterior  and  defined  from  the  umbonal  sloj^e  by  the 
absence  of  the  strong  radii;  extremity  acute-angular;  margin 
marked  by  a  broad,  rounded  sinus. 

Test  marked  by  about  40  strong,  elevated  rays,  which  are  some- 
what flattened  along  their  summits;  usually  alternating  with  one  or 
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two  sharp  or  rounded  rays,  crossed  by  very  fine,  sharp,  concentric 
striffi.  The  radii  gradually  diminish  in  strength  toward  the  ears, 
where  they  are  represented  by  elevated,  narrow  lines.  Ligamental 
area  marked  by  several  logitudinal  stride. 

The  height  of  the  specimen  is  97  mm.,  length  10-i  mm.,  hinge- 
line  44  mm.  Three  of  the  stronger  rays  occupy  a  space  of  12  mm. 
at  the  basal  margin. 

The  specimen  described  is  the  impression  of  the  exterior  of  a  left 
valve ;  it  is  quite  characteristic  and  very  distinct  from  other  known 
species  in  its  form  and  surface  markings.  In  ornamentation  and 
general  outline  there  is  some  resemblance  between  this  shell  and  L. 
mdcrodontus,  but  it  is  less  convex,  the  rays  are  more  elevated,  and 
more  sharply  defined.  The  geological  horizons  of  the  two  species  are 
also  widely  separated. 

Formation  and  locality.  In  coarse,  arenaceous  slates  of  the  Upper 
Chemung  group,  at  Montrose,  Susquehanna  county,  Penn. 


>"    Lyriopectex  axomi.eforjiis. 

Lyriopecten  anomvefarmis,  Hall.     MS.  for  vol.  v,  pt.  1.     1877. 

Lyriopecten    anamici^formis.   Hall.     S.    A.    Miller.     Cat.    Amer.   Pal.    Foss. 

18T7. 
Lyriopecten  anomiceformis.'H.xL.i..     Pal.   ZST.    Y.,  vol.  v,  pt.  1.     Plates  and  Ex- 
planations :  PL  4,  fig.  10  ;  pi.  10,  fig.  5.     Jan .,1883. 

Shell  larger  than  medium  size,  obliquely  elliptical  or  obovate  ;  height 
nearly  equal  to  the  length ;  the  transverse  axis  makes  an  angle  of 
about  45°  with  the  hinge-line  ;  margins  regularly  rounded  ante- 
riorly and  along  the  base,  becoming  obscurely  truncated  on  the 
upper  postero-lateral  portion  of  the  shell.  Left  valve  slightly  con- 
vex. Eight  valve  nearly  flat.  Hinge-line  straight,  anterior;  length 
equal  to  one-half  the  transverse  diameter  of  the  shell.  Beak  of 
left  valve  obtuse,  rounded,  oblique,  not  well-defined,  situated  an- 
terior to  the  middle  of  the  hinge,  and  extending  to  the  hinge- 
margin,  but  not  rising  above  it.  Beak  of  right  valve  scarcely 
defined.  Anterior  ear  small,  obscure,  only  indicated  by  the  short 
portion  of  the  ligamental  area  anterior  to  the  beak.  Posterior  ear 
undefined  triangular :  margin  straight ;  extremity  obtuse.  Byssal 
sinus  in  the  left  valve  a  small  notch  ;  in  the  right  valve  a  very  deep, 
elliptical  sinus. 

Test  thinj  marked  on  the  left  valve  by  numerous  fine,  thread-like 
radii,  of  which  every  fourth  to  eighth  one  is  much  stronger  than  the 
intermediate  lines,  crossed  by  fine  striie  of  growth  ;  the  larger  rays 
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are  about  20  iu  uumber.  Ou  the  right  valve  the  radii  are  repre- 
sented by  obscure,  undulating,  unequal  stride.  The  ears  show  the 
same  surface  markings.  Cartilage-pit  small.  Ligamental  area 
thickened,  with  about  eight  flat,  longitudinal  lines  extending  to  the 
extremities  of  the  hinge. 

A  left  valve  measures  G2  mm.  from  the  anterior  ear  to  the  postero- 
basal margin  ;  from  the  extremity  of  the  beak  the  height  is  55  mm., 
and  the  length,  parallel  to  the  hinge,  is  about  54  mm.  ;  hinge-line 
27  mm.  The  right  valve  is  imperfect,  but  it  appears  to  have  been 
more  circular  in  outline  than  the  left. 

This  species  is  characterized  by  its  form,  surface  ornamentation,  and 
marked  resemblance  between  its  right  valve  and  the  lower  valves  of 
some  species  of  the  recent  genus  AxoiiiA,  in  the  flatness  of  the  valve 
and  deep  sinus. 

Formatioji  and  localitij.  In  the  slates  of  the  Chemung  group,  at 
Chemung  Narrows,  Chemung  county,  N.  Y. 

^     Lyriopecten"  Priamus. 

Lyrioijecten  Priamus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Esplaua- 
tions  :  PI.  10,  figs.  1,  2.     Jan.,  1883. 

Shell  large,  transversely  broadly  elliptical  or  ovate,  wider  below  ; 
transverse  axis  normal  or  very  slightly  oblique  to  the  hinge-line ; 
height  less  than  one-tenth  greater  than  the  longitudinal  diameter ; 
margins  regularly  rounded.  Left  valve  moderately  and  symmetric- 
ally convex.  Eight  valve  unknown.  Hinge-line  straight,  sub- 
central  ;  length  about  one-half  the  longitudinal  diameter  of  the 
shell.  Beak  obtuse,  rounded,  oblique,  anterior  to  the  transverse 
axis,  not  rising  above  nor  extending  as  far  as  the  hinge-margin. 
Anterior  ear  small  and  undefined.  Posterior  ear  broad-triangular, 
flat :  margin  concave  ;  extremity  angular.  Byssal  sinus  not  de. 
fined. 

Test  marked  by  about  40  strong,  rounded,  irregular  radii  with 
narrow  interspaces,  crossed  by  fine  striae  of  growth.  The  rays  are 
often  composed  of  fascicles  of  thread-like  striae,  and  bifurcate  at 
some  point  of  their  length.  Ou  the  posterior  ear  the  rays  are  sub- 
dued and  finer.  Ligamental  area  2.5  mm.  wide  in  mature  speci- 
mens, and  marked  by  numerous  sharp,  elevated,  parallel,  longitu- 
dinal stricX'  extending  to  the  extremities  of  the  hinge-line.  Cartilage- 
pit  triangular,  narrow,  situated  at  the  apex  of  the  beak,  and  ex- 
tending to  the  margin  of  the  hinge. 

One  large  specimen,  which  is  a  cast  of  the  interior,  measures  72 
mm.  in  height,  70  mm-,  in  length;  hinge-line  32  mm,     A  smaller 
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specimen,    showing  the  exterior,  is  63    mm.  in  height,  57  mm.  in 
longitudinal  diameter,  and  hinge-line  about  di  mm. 

In  general  appearance  of  surface  this  shell  is  similar  to  L.  macro- 
dontus,  but  the  details  are  quite  different.  This  species,  though 
characterized  from  the  left  valve  only,  is  distinctly  dififerent  from  the 
others  in  form  and  surface  ornamentation. 

Formation  and  locality.  Associated  with  numerous  segments  of 
crinoidal  columns  and  rarely  with  any  other  fossils,  in  the  upper  part 
of  the  Chemung  group  at  Franklin,  Delaware  county,  N.  Y. 

/      Lyeiopbctex  fasciatus. 

Pernopecten  fasciculatus,  Hall.     MS.,  vol.  v,  pt.  1.     1877. 

"  "         Miller,  Cat.  Arner.  Pal.  Foss.  p.  200.     1877. 

Not  Aviculopecten  fasciculatus.  Hall. 

Lyriopecten  fasciatus,  Hall.     Pal.  N.  Y.,vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  9,  figs.  10,  11.     Jan.,  1883. 

Shell  of  medium  size,  very  broadly  ovate,  erect ;  length  a  little  less 
than  the  width  ;  margins  regularly  rounded.  Eight  valve  convex, 
the  greatest  convexity  one-third  the  width  of  the  valve  from  the 
beak.  Left  valve  unknown.  Hinge-line  short,  straight.  Beak 
acute,  erect,  prominent;  umbonal  region  distinctly  defined,  sub- 
tending a  right  angle.  Anterior  ear  small,  scarcely  defined,  about 
half  the  length  of  the  posterior  one.  Posterior  ear  triangular,  de- 
fined by  a  well-marked  sulcus;  margin  nearly  straight;  extremity 
obtuse.     Byssal  sinus  shallow. 

Surface  ornamented  by  strong,  low,  broad,  rounded  radii,  which 
increase  by  interstitial  addition  ;  and  numerous  sharp,  elevated, 
radiating  strife  mark  the  surface  of  the  rays,  giving  them  a  dis- 
tinctly fasciculated  aspect.  These  also  mark  the  interspaces,  which 
are  narrower  than  the^  large  rays.  Sharp,  regular,  concentric  striae 
cancellate  the  radii.  The  ears  are  marked  only  by  the  concentric 
strife,  which  are  less  prominent  than  on  the  body  of  the  valve. 

The  specimen  described  is  a  right  valve,  having  a  length  of  34 
mm.,  height  36  mm.,  and  hinge-line  about  10  mm. 

In  outline  and  surface  characters  this  species  resembles  L.  Priamus, 
but  the  valve  is  more  convex  than  the  specimen  referred  to  the  right 
valve  of  that  species ;  it  is  also  less  oblique,  and  the  beak  more  ele- 
vated and  erect.  The  rays  of  L.  Priamus  are  distinctly  and  fre- 
quently bifurcating,  while  in  this  species  the  fasciculate  appearance  is 
due  to  the  sharp,  elevated  striaa  upon  tlie  stronger  rays. 

Formation  and  locality.  Chemung  group,  Leon,  Cattaraugus 
county,  N.  Y. 

[Sen.  Doc.  No.  38.]  33 
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Ltriopecten  solox. 


Lyriopecten  solox,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  24,  fig.  5.     Jan.,  1883. 

Shell  of  medium  size,  nearly  circular ;  transverse  axis  not  inclined 
to  the  hinge-liue:  margin  regularly  rounded,  and  sloping  somewhat 
abruptly  into  the  byssal  sinus.  Right  valve  moderately  convex. 
Left  valve  unknown.  Hinge-line  straight,  length  about  one-half 
the  diameter  of  the  shell,  extending  farther  on  the  anterior  side. 
Beak  obtuse,  rounded,  central,  not  rising  above  the  hinge-line,  di- 
rected slightly  forward ;  umbo  ample.  Posterior  ear  triangular, 
defined  by  its  flattened  surface,  and  the  rapid  umbonal  slope; 
margin  concave;  extremity  rectangular.  Anterior  ear  imperfect, 
but  showing  a  very  deep  and  narrow  byssal  sinus. 

Test  marked  by  numerous  fine,  angular  rays,  which  are  arranged 
in  about  40  regular,  rounded  plications,  composed  of  fascicles  of 
finer  rays,  with  defined  interspaces.  Finer  obscure  rays  mark  the 
umbo,  and  the  posterior  ear  shows  three  or  four  hundred  undula- 
tions with  lines  of  growth.  Interior  not  known,  except  the  liga- 
meutal  area,  which  is  narrow,  and  makes  an  inflection  of  the  hinge- 
margin  of  the  ears. 

The  dimensions  of  the  right  valve  described  are  as  follows  : 
height  43  mm.,  longitudinal  diameter  42  mm.,  and  hinge-line  ap- 
parently about  25  mm. 

This  species  differs  from  L.  Polydorus  by  its  circular  outline,  con- 
vexity, obtuse  beak,  ample  umbo  and  surface  characters  It  differs 
from  L.  magnificiis  and  L.  macrodotitus  in  the  greater  convexity 
of  the  valve  and  fullness  of  the  umbo,  as  well  as  in  the  character  of 
the  rays.     It  is  also  much  smaller  than  those  species. 

Formation  and  locality.  In  a  fine  semi-calcareous,  argillaceous 
sandstone  (lying  above  the  conglomerate  ?)  of  the  Upper  Chemung 
group,  near  Panama,  Chautauqua  county,  N.  Y. 
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PTERIXOPECTEN,    Hall. 

y  Pterixopectex  multiradiatus. 

Pterinopecte7i  multiradiatus.  Hall.     Pal.  X.    Y. ,  vol.  v,  pt.    1.     Plates  and 
EsplaQations  :  PI.  1,  figs.  C,  7.     Jan.,  1883. 

Shell  large,  rhomboidal;  body  of  the  valve  longitudinally  obovate; 
length  and  height  nearly  as  five  to  four ;  anterior  and  basal  margins 
regularly  curved,  the  postero-basal  margin  produced  and  the  body 
of  the  shell  extending  thence  in  a  direct  line  to  the  beak.  Left  valve 
moderately  and  regularly  convex.  Right  valve  unknown.  Hinge- 
line  straight,  anterior,  less  than  the  length  of  the  shell.  Beak 
obtuse,  rounded,  directed  forward,  slightly  rising  above  the  hinge. 
Umbonal  region  ample,  subtending  an  angle  of  about  105°.  Ears 
triangular,  flat,  moderately  well-defined  ;  margins  slightly  concave ; 
extremities  rectangular.  Posterior  ear  about  twice  the  size  of  the 
anterior,  limited  by  a  stronger  ray  and  the  abrupt  post-cardinal 
slope  of  the  valve.  The  anterior  ear  is  limited  by  a  distinct  but 
undefined  sulcus.     Byssal  sinus  scarcely  marked. 

Surface  ornamented  by  numerous  strong,  distant,  elevated,  rounded 
rays,  with  interspaces  marked  by  a  strong  ray  in  the  center,  and 
several  finer  ones  on  each  side  producing  two  series  of  alternations. 
Concentric  strife  obscure.  The  arrangement  of  the  rays  gives  the 
surface  a  fasciculate  aspect,  especially  marked  in  the  impression  of 
the  exterior.  The  rays  on  the  posterior  ear  are  sharp  and  simple, 
while  on  the  anterior  ear  they  are  similar  to  those  on  the  body  of 
the  shell. 

The  specimen  has  a  length  of  48  mm.,  height  35  mm.,  hinge-line 
about  36  mm. 

This  species  is  distinguished  from  P.  suborhicularis  by  its  greater 
length  and  doubly  alternating  radii.  Though  somewhat  similar  in 
form  to  P.  crenicostahis,  the  surface  characters  are  very  diflFerent. 

Formation  and  locality.  In  Corniferous  limestone  at  Stafford, 
Genesee  county,  N.  Y. 

_  Pterinopecten  reflexus. 
Pterinopecten  reflexus',  Hall.     Pal.  X.  T.,  vol.  v,  pt.  1.      UnpuhliaJied . 

Shell  of  medium  size,  rhomboidal,  moderately  oblique  ;  length  one- 
sixth  greater  than  the  height ;  outline  regularly  curved  to  the 
postero-basal  margin,  thence  extending  posteriorly.     Left  valve  do- 


260  Thiety-fifth  Report  on  the  State  Museum. 

pressed-couvex ;  margiu  reliexed.  Right  valve  unknown.  Hinge- 
line  straight,  extended  posteriorly,  exceeding  the  greatest  length  of 
the  shell.  Beak  obtuse,  low,  rounded,  directed  forward.  Umbonal 
reerion  convex,  subtending  an  obtuse  angle.  Posterior  ear  large, 
flat,  triangular,  scarcely  defined  from  the  umbo  ;  margin  slightly 
convex  ;  extremity  obtuse.  Anterior  ear  small,  triangular,  convex? 
limited  by  an  undefined  sulcus  and  a  shallow  byssal  sinus  ;  margin 
nearly  straight ;  extremity  obtuse. 

Test  marked  by  fine  rounded  striae,  alternating  with  finer  lines  ; 
intermediate  spaces  flat.  The  same  surface  marking  continues  in  a 
subdued  degree  upon  the  posterior  ear,  and  somewhat  more  strongly 
on  the  anterior  slope  and  anterior  ear. 

The  specimen  figured  has  a  length,  across  the  middle,  of  18  mm., 
height  15  mm.,  hinge-line  23.5  mm. 

In  form,  this  species  resembles  P.  Hermes,  but  is  distinct  in  its 
smaller  and  less  defined  anterior  ear,  less  strong  radii,  and  more  de- 
pressed beak.  It  is  much  flatter  and  of  different  proportions  from  P. 
exfoUatus. 

Formation  and  locality.  In  the  Corniferous  limestone  at  the  falls 
of  the  Ohio,  near  Louisville,  Ky. 


^  PTERINOPECTElSr   INSOKS. 

Pterinopecten  tnsons,  Hall.     Pal.  N.Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  ; 
PI.  1.  fig.  4.     Jan.,  1883. 

Shell  small,  rhomboidal,  slightly  oblique  ;  length  somewhat  greater 
than  the  height ;  basal  margin  regularly  rounded  ;  the  anterior  and 
posterior  sides  become  nearly  vertical  as  they  approach  the  ears. 
Left  valve  convex,  the  greatest  convexity  near  the  beak.  Right 
valve  unknown.  Hinge-line  straight,  length  one-fourth  greater 
than  the  length  of  the  shell,  extended  posteriorly.  Beak  acute, 
prominent,  anterior  to  the  middle  of  the  hinge,  directed  forward. 
Umbonal  region  prominent,  subtending  a  right  angle.  Ears  trian- 
gular ;  margins  straight ;  extremities  acute.  Posterior  ear  large, 
undefined.  Anterior  ear  small,  convex,  with  an  undefined  fold 
below  the  cardinal  margin,  limited  by  a  distinct  rounded  sulcus. 
Byssal  sinus  slightly  marked. 

Test  (in  a  partially  exfoliated  specimen)  marked  by  regular,  sharp, 
not  numerous  rays,  with  broad,  flat  interspaces,  which,  in  a  perfect 
condition,  have  probably  been  marked  by  fine  striae.  The  rays  are 
obsolete  over  the  posterior  slope  of  the  valve  and  the  umbo,  and 
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also  not  preserved  on  either  of  the  ears.     Ligamental  area  narrow, 
appearing  as  a  simple  fold  of  the  hinge-margin. 

The  specimen  has  a  length  of  13  mm.,  height  11  mm.,  hinge-line 
16.5  mm. 

In  some  of  the  modes  of  occurrence,  this  species  resembles  P.  ex- 
foliatus,  but  differs  in  its  proportionally  longer  hinge-line,  more 
extended  posterior  ear,  comparatively  larger  anterior  ear,  and  the 
greatest  convexity  is  nearer  the  beak. 

Formation  and  locality.  Upper  Helderberg  limestone,  "Western  New 
York.     The  particular  locality  unknown. 


^  Ptekixopecten  nodosus. 

Pterinopecten  nodosus.  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.      UnpuUished . 

Shell  small,  sub-rhomboidal,  slightly  oblique;  form  not  fully  known. 
Left  valve  very  convex.  Beak  prominent,  nearly  erect.  Umbonal 
region  very  prominent,  the  limits  distinct  on  the  anterior  and  ob- 
scure on  the  posterior  side  ;  subtending  an  acute  angle.  Posterior 
ear  large,  triangular;  margin  very  slightly  concave ;  extremity 
angular.     Anterior  ear  not  preserved  in  the  specimen. 

Test  thin,  marked  (in  a  partially  exfoliated  specimen)  by  strong, 
rounded  rays  with  intermediate  finer  ones,  and  fine,  concentric, 
undulating,  elevated  strife,  with  numerous  concentric  undulations, 
which  increase  in  frequency  from  the  beak  to  the  margin,  and  on 
crossing  the  larger  rays,  are  elevated  into  strong  nodes.  On  the 
posterior  ear  the  rays  are  fine,  equal  and  continuous. 

This  species  is  described  from  an  imperfect  specimen  of  the  left 
valve  ;  but  it  is  so  remarkable  in  its  nodose  undulations  that  it  is 
readily  distinguished  from  every  other  form. 

Formation  and  locality.  In  the  Corniferous  limestone  at  the  falls 
of  the  Ohio,  near  Louisville,  Ky. 

.^  Ptebinopecten  exfoliatus. 

Pterinopecten  exfoliates.  Hall.    Pal.  X.Y.,  vol.v,  pt.  1.     Plates  and  Explana- 
tions: PI.  1,  figs.  16,  17.     Jan.,  1883. 

Shell  of  less  than  medium  size,  sub-rhomboidal ;  body  obliquely  ovate  ; 
length  somewhat  greater  than  the  height ;  pallial  margins  regularly 
rounded  from  the  anterior  ear  to  the  base  of  the  posterior  slope,  from 
whence  the  margin  is  nearly  straight  or  slightly  concave  to  the  ex- 
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trcmitjof  the  hinge.  Left  valve  very  convex,  inclined  to  gibbosity. 
Right  valve  moderately  convex,  much  smaller  than  the  left.  Hinge- 
line  straight,  a  little  longer  than  the  greatest  length  of  the  shell,  ex- 
tended posteriorly.  Beak  of  left  valve  prominent,  sub-acute, 
anterior  to  the  middle  of,  and  arching  over  the  hinge-line,  directed 
forward.  Umbo  prominent,  gibbous,  the  greatest  convexity  being 
about  the  middle  of  the  width  subtending  a  right  angle.  Ears 
triangular.  Posterior  ear  large,  undefined ;  margin  slightly  con- 
cave ;  extremity  somewhat  acute.  Anterior  ear  small,  convex, 
defined  by  a  deep,  obtuse  sulcus  ;  margin  convex  ;  extremity  acutely 
rounded.     Byssal  sinus  distinct,  somewhat  deep. 

Test  thin,  marked  in  the  left  valve  by  fine,  regular,  radiating 
strife  -with  flat  interspaces  which  show  one  or  two  finer  rays; 
crossed  by  concentric  lines  of  growth  and  stronger  undulations, 
wdiich  in  old  shells  become  very  prominent.  The  rays  are  continued 
over  the  ears,  and  are  somewhat  subdued  and  less  distinctly  alternat- 
ing on  the  posterior  ears,  and  obsolete  over  the  upper  part  of  the 
umbo.  The  right  valve  is  marked  by  obsolescent  rays  and  concen- 
tric undulations.     Ligamental  area  narrow. 

Three  specimens  measure  respectively  as  follows  :  length,  17,  20 
and  22  mm.,  height,  15,  18  and  18  mm.,  length  of  hinge-line,  18, 
21  and  23  mm. 

In  the  exfoliated  condition,  this  species  resembles  P.  insons ;  but 
has  a  comparatively  shorter  hinge-line,  smaller  anterior  ear,  deeper 
byssal  sinus,  and  less  extended  posterior  ear.  It  is  more  gibbous  and 
less  oblique  than  P.  Hermes,  with  less  conspicuous  striae.  The  speci- 
mens are  usually  in  the  condition  of  partially  exfoliated  casts,  and 
retain  marks  of  only  the  stronger  radii  and  concentric  undulations. 
This  species  is  not  uncommon  in  the  central  and  western  portions  of 
the  State. 

Formation  and  localities.  In  a  limestone  bed  of  the  Marcellus  shale 
at  Avon,  Livingston  county,  Stafford,  Genesee  county,  and  Vienna, 
Ontario  county,  N.  Y. 

rPTERIlSrOPECTEN    DIGNATUS. 

Pterinopecten  dignatus,'H.A.iAj.     Pal.  N.y.,vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PL  1,  figs.  13,  14,  15.     Jan.,  1883. 

Shell  small,  sub-rhomboidal,  very  slightly  oblique  ;  length  and  height 
as  three  to  four ;  pallial  margins  regularly  rounded,  somewhat  more 
produced  on  the  postero-lateral  portion.  Left  valve  moderately 
convex.     Right  valve  depressed,  flatter  and  smaller  than  the  left ; 
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it  differs  in  surface  markings  and  depth  of  byssal  notch,  and  is  ap- 
parently thinner  and  more  delicate.  Hinge-line  straight,  length 
equaling,  or  greater  than,  the  greatest  length  of  the  shell,  extend- 
ing anteriorly  beyond  the  margin  of  the  valve.  Beaks  obtuse, 
rounded,  anterior  to  the  center  of  the  hinge-line,  directed  slightly 
forward.  Umbonal  region  ample,  subtending  an  acute  angle.  Ears 
triangular,  flat.  The  posterior  ear  larger  and  less  distinctly  defined 
than  the  anterior ;  margin  straight  or  slightly  concave ;  ex- 
tremity rectangular.  Anterior  ear  rounded  ;  margin  convex ; 
extremity  acute-angular.  Byssal  sinus  moderate  in  the  left  valve  ; 
deep,  narrow  and  angular  in  the  right  valve. 

Test  of  the  left  valve  marked  by  numerous  strong,  rounded,  in- 
creasing radii,  with  broader  interspaces,  containing  one  or  two 
smaller  rays  which  originate  about  the  middle  of  the  valve  ;  crossed 
by  fine,  sharply  elevated,  concentric  strife.  The  right  valve  is  marked 
by  fine,  sub-equal,  regular,  radiating  stride,  which  increase  by  inter- 
stitial addition,  and  become  obsolete  on  the  upper  part  of  the 
umbo.     The  radii  are  also  seen  on  the  ears. 

The  largest  specimen  has  a  length  of  19  mm.,  height  15  mm., 
hinge-line  19  mm.  Another  specimen  measures  17  mm.  in  length, 
14  mm.  in  height,  with  the  hinge-line  18.5  mm. 

This  species  closely  resembles  P.  ketus,  but  differs  in  being  less 
oblique,  with  greater  height,  more  acute  beak,  fewer  and  stronger 
radii,  and  a  characteristic  concentric  marking.  From  P.  Hermes  it 
differs  in  being  less  oblique,  with  the  posterior  ear  less  extended,  and 
with  finer  rays  upon  the  ears.  From  F.  conspecttcs  it  differs  in  its 
greater  length,  and  distinctly  different  surface  markings  of  the  left 
valve. 

Formation  and  locality.  In  the  Marcellus  shale  at  Bloomfield, 
Ontario  county,  N.  Y. 

>  Pterinopectex  L-Exrs. 

Pterinopecien  lautus  (in  error),  Hall.     Pal.  N'.  Y.,  vol.  v,  pt  1.     Plates  and  Ex- 
planations :     PI.  1,  fig.  13.     Jan.,  1883. 

Shell  small,  sub-rhomboidal,  regularly  rounded  ;  length  one-sixth 
less  than  the  height.  Left  valve  depressed-convex.  Right  valve 
unknown.  Hinge-line  straight,  longer  than  the  greatest  length  of 
the  valve,  extended  anteriorly  beyond  the  margin  of  the  shell. 
Beak  obtuse;  anterior  to  the  middle,  directed  forward,  not  prominent. 
Umbonal  region  scarcely  defined,  subtending  about  a  right  angle. 
Ears  unequal,  triangular.     Posterior  ear  much  the  larger,  undefined; 
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margin  very  slightly  concave  ;  extremity  rectangular.  Anterior  ear 
smaller,  not  distinctly  defined  from  the  body  of  the  shell  ;  margin 
above  the  sinus  convex  ;  extremity  acute.     Byssal  sinus  moderate. 

Entire  surface  marked  by  distinct,  close,  rounded,  duplicating 
radii,  crossed  by  fine,  concentric  lines  of  growth.  The  surface  of 
the  umbonal  region  is  wrinkled  from  the  apex  to  below  the  middle 
of  the  valve.  The  surface  markings  are  finer  and  sub-equal  over 
the  posterior  ear.  A  small  space  on  the  umbo,  as  in  Aviculopecten 
bellus,  is  destitute  of  radii. 

This  species  differs  from  P.  Hermes  in  its  less  oblique  form,  shorter 
hinge-line,  less  ample  umbo,  and  in  having  no  regular  alternation  in 
the  rays,  which  are  closer  and  more  rounded.  It  is  associated  with, 
and  closely  allied  "to  P.  dignatus,  but  differs  by  its  more  obtuse  beak, 
longer  outline,  and  comparatively  more  frequent  and  smaller  rays, 
without  the  regular  concentric  strise. 

Formation  and  locality.  In  the  Marcellus  shale  at  Bloomfield, 
Ontario  county,  N.  Y. 


j^Pterinopecten"  Hermes. 

Pterinopecten  Hermes,  Hall.   Pal.  N.  Y.,  vol.  v,  pt.  1.   Plate3  and  Explanations  : 

PI.  17,  figs.  13-15.     Jan.,  1883. 

Shell  less  than  medium  size,  sub-rhomboidal,  obliquely  sub-ovate  ; 
length  and  height  about  as  three  to  four  ;  pallial  margins  regularly 
rounded,  becoming  straight  on  the  post-cardinal  slope  at  tlie  junction 
with  the  ear.  Left  valve  moderately  convex.  Eight  valve  not  de- 
termined. Beak  acute,  prominent,  anterior  to  the  middle  of  the 
shell,  directed  forward.  Umbonal  region  ample,  subtending  an 
angle  of  about  80°.  Ears  very  unequal,  triangular.  Posterior  ear 
much  the  larger,  scarcely  defined  ;  margin  concave ;  extremity  acute. 
Anterior  ear  small,  slightly  convex,  defined  by  a  distinct  sulcus ; 
margin  convex  ;  extremity  rounded.     Byssal  sinus  deep. 

Test  marked  by  regular,  rounded  striae,  with  wider  interspaces 
which,  on  the  posterior  part  of  the  valve,  show  finer  intermediate 
rays.  The  ears  have  essentially  the  same  surface  characters  as  the 
body  of  the  valve.  The  entire  surface  is  marked  by  fine  concentric 
striae.  Umbo  with  concentric  wrinkles.  Partial  casts  of  the  interior 
show  the  same  characters  as  the  exterior,  but  show  no  muscular  or 
pallial  markings. 

The  largest  specimen  observed  has  a  length  of  19  mm.,  height  29 
mm.,  hinge-line  29  mm. 
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This  species  is  very  similar  in  form  to  P.lmtus ;  but  the  hinge- 
hne  is  proportionally  longer  and  the  radii  stronger  and  more  dis- 
tmctly  alternating.  It  differs  from  P.  dignatus  in  its  more  oblique 
form,  proportionally  greater  diameter  and  sharper  radii.  From  P 
conspectus  it  differs  in  being  much  more  oblique  in  outline  and  com- 
paratively narrower. 

Formation  and  locality.     In  shales  of  the  Hamilton  group   Ontario 
county,  N".  Y. 

^  PtEEIXOPECTEX   SP02S-DYLUS. 

Pterina-pecten  qmidylus,  Hall.     Pal.  X.  Y.,  vol.  y,  pt.  1 .     Plates  and  Esplana. 
tioDs  :  PI..  17,  fig.  16.     Jan.,  1883. 

Shell  small,  sub-rhomboidal,  scarcely  oblique ;  body  of  the  shell 
ovate;  length  somewhat  greater  than  the  height;  pallial  margins 
regularly  rounded,  becoming  straight  on  the  posterior  slope,  which 
is  continuous  with  the  margin  of  the  ear.  Left  valve  convex.  Eight 
valve  not  known.  Hinge-line  straight,  extended  anteriorly;  length 
greater  than  the  longitudinal  diameter  of  the  shell.  Beak 
obtuse,  rounded,  directed  forward,  situated  anterior  to  the  middle 
of  the  hinge-line.  Umbonal  region  prominent,  but  not  strongly 
defined  on  the  posterior  slope;  subtending  an  acute  angle.  Ears 
broad-triangular,  flat.  Posterior  ear  much  the  larger,  scarcely 
defined;  margin  slightly  concave;  extremitv  rectangular.  Anterior 
ear  defined  by  a  distinct  sulcus ;  margin  convex  ;  extremitv  rounded. 
Byssal  sinus  shallow. 

Test  marked  by  regular,  sharp,  elevated  ravs,  with  broader  inter- 
spaces which  are  marked  by  finer  rays,  and  concentric  foliate  lamella 
of  growth,  which  are  bent  backward  in  crossing  the  ravs,  forming 
short  semi-tubular  spines.  The  radii  are  less  conspicuous  on  the 
ears,  which  also  show  a  few  concentric  undulations.  The  ligamental 
area  appears  as  a  simple  fold  in  the  hinge. 

The  specimen  has  a  length  of  15  mm.,  height  13.5  mm.,  hinae- 
line  18  mm. 

f-    This   species  has   the  general  form  and   aspect  of  P.  Hermes  and 

P.  l(Btus,  but  13  proportionally  wider,  With  different  and  characteristic 
surface  markings. 

Formation  and  locality.     In  soft  shales  of  the  upper  part  of  the 
Hamilton  group,  shore  of  Canandaigua  lake,  Ontario  countv,  N   Y 
[Sen.  Doc.  No.  38.]  34 
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PTERINOPECTE]Sr    CONSPECTUS. 

Pterinopecten  conspectus,  Hall.     Pal.  N.Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions  :  PI.  17,  figs.  17-21.    Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  moderately  oblique  iu  youug 
shells,  scarcely  oblique  in  older  ones ;  length  and  height  about 
equal,  the  length  usually  a  little  greater  ;  pallial  margins  regularly 
rounded,  straighter  posteriorly,  and  merging  into  the  ear  without 
definite  limitation.  Left  valve  moderately  convex.  Eight  valve 
nearly  flat,  narrower  and  oblique,  with  a  deeper  byssal  sinus. 
Hinge-line  straight,  nearly  central,  equaling,  or  a  little  greater 
than,  the  length  of  the  shell.  Beak  sub-acute,  anterior  to  the 
center  of  the  hinge-line,  directed  slightly  forward.  Umbonal  region 
somewhat  prominent,  subtending  an  angle  of  about  75°.  Ears 
triangular.  Posterior  one  much  the  larger,  not  distinctly  defined 
on  the  valve ;  margin  slightly  concave ;  extremity  rectangular  or 
somewhat  acute.  Anterior  ear  small,  distinctly  defined  by  a 
rounded  sulcus  ;  margin  convex;  extremity  rounded  or  sub-angular. 
Byssal  sinus  moderate  in  the  left  valve ;  deep  and  angular  in  the 
right  valve,  as  seen  m  the  specimen  described. 

Test  of  the  left  valve  marked  by  comparatively  few,  strong, 
rounded  radii,  with  intermediate  smaller  ones,  crossed  by  fine  con- 
centric strife  of  growth,  and  strong  undulations  which  interrupt 
the  continuity  of  the  radii.  Right  valve  marked  by  numerous  sub- 
equal  radiating  striie  which  are  somewhat  obsolete  near  the  beak, 
and  the  umbonal  region  is  marked  by  some  strong  concentric 
wrinkles.  The  ears  present,  in  a  less  degree,  the  same  ornamenta- 
tion as  the  body  of  the  shell.     Ligamental  area  simple. 

A  mature  specimen  is  27  mm.  in  length  and  height,  and  the  hinge- 
line  28  mm. 

This  species  differs  from  P .  dig^iatus  in  being  less  oblique,  the  an- 
terior ear  less  extended,  and  the  radii  sharper  and  more  interrupted. 
It  differs  from  P.  Iwtus  and  P.  Hermes  in  the  less  obliquity  and  the 
stronger  surface  markings.  It  differs  from  Aviculopecten  {Pterina  ?) 
invalidus,  which  is  similar  in  general  aspect,  in  being  wider,  and 
the  margin  of  the  posterior  ear  less  concave. 

Formation  and  localities.  In  the  Hamilton  group  at  Norton's 
Landing,  Cayuga  lake,  and  shores  of  Skaneateles  lake,  N.  Y. 
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J  PtERIXOPECTEX   FILITEXTUS4 

Pterinopecten  filitextus.  Hall.     Pal.  N.  Y.,  vol,  v.  pt.  1.     Plates  and  Explana- 
tions ;  PI.  17,  fig.  23.     Jan.,  1883. 

Shell  larger  than  medium  size,  transversely  semi-elliptical,  scarcelv 
oblique ;  length  somewhat  greater  than  the  height ;  margins  reo-u- 
larly  rounded,  less  convex  on  the  posterior  side.  Left  valve  mod- 
erately convex.  Eight  valve  flat  or  concave.  Hinge-line  straight, 
about  as  long  as  the  length  of  the  shell,  not  extended  anteriorly 
beyond  the  margin.  Beaks  obtuse,  anterior  to  the  middle  of  the 
valve,  directed  forward,  not  well-defined.  Umbonal  region  not 
strongly  marked.  Ears  unequal.  Posterior-  ear  wide-triangular, 
extending  as  far  as  the  margin  of  the  shell,  its  limits  iindefined; 
margin  nearly  straight ;  extremity  nearly  rectangular.  Anterior 
ear  small,  limited  by  a  strong  sulcus;  margin  concave  ;  extremity 
obtuse.  Byssal  sinus  in  the  left  valve  moderate ;  in  the  right  valve 
well-marked. 

Test  of  right  valve  thin,  marked  by  fine  filiform  radii,  with  much 
wider  interspaces  which  are  marked  by  finer  rays  ;  the  same  char- 
acter continuing  on  the  posterior  ear,  with  more  equal  rays.  The 
entire  surface  is  marked  by  fine,  close,  concentric  lines  of  growth, 
■with  lamellose  elevations  at  unequal  intervals.  Hinge-ligament 
marked  by  several  parallel  grooves. 

A  right  valve  measures  approximately  35  mm.  in  length,  and  29 
mm.  iu  height. 

In  general  form  this  species  resembles  P.  conspectus,  but  is  pro- 
portionally longer,  and  the  surface  markings  are  different. 

Formation  and  localities.  In  the  Hamilton  group  near  Cardiff, 
Onondaga  county,  and  from  a  bowlder  of  Hamilton  shale  at  Pine  Val- 
ley, Chemung  county,  N.  Y. 


{  Pterikopectex  ixtermedius. 

Pterinopecten  conspectus,  in  part,  Hail.     Pal.  X.  T.,  vol.  v,  pt.  1.    Plates  and 

Explanations  :  PI.  17,  fig.  19.     Jan.,  1883. 
Pterinopecten  intermedins,  KxlIj.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  sub-rhomboidal,  oblique;  length  one-fourth 
greater  than  the  height ;  margins  regularly  rounded,  more  convex 
on  the  post-basal  side.  Left  valve  convex,  greatest  convexity  below 
the  umbo.  Right  valve  unknown.  Hinge-line  straight,  somewhat 
anterior  ;  length  greater  than  the  length  of  the  valve.  Beak  acute, 
well-defined,  arching  over  the  hinge,  directed  forward,  situated  an- 
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terior  to  the  middle  of  the  shell  and  of  the  hinge-line.  Anterior  ear 
small,  triangular,  with  a  longitudinal  fold  ;  limited  by  a  broad 
sulcus;  margin  slightly  convex;  extremity  acute.  Posterior  ear 
large,  broad-triangular,  undefined ;  margin  slightly  concave,  ex- 
tending at  right  angles  to  the  hinge,  to  the  post-basal  side  of  the 
valve  ;  extremity  angular.     Byssal  sinus  broad  in  the  left  valve. 

Test  thin,  marked  by  fine,  alternating,  filiform,  radiating  striaj, 
which  increase  by  implantation  until  they  are  very  numerous  at  the 
basal  margins  of  some  specimens,  crossed  by  fine  lines  of  growth 
with  a  few  concentric  undulations.  The  ears  preserve  the  same 
surface  characters  in  a  subdued  degree.  Many  of  the  specimens 
are  exfoliated  and  the  surface  markings  are  very  obscure  or  obsolete. 

A  specimen  of  tl'ie  left  valve  has  a  length  of  14  mm.,  height  12 
mm.,  hinge-line  16  mm.  A  larger  example  has  a  length  of  19  mm., 
height  16  mm.,  and  hinge-line  21  mm. 

This  species  was  arranged  with  P.  conspectus.  The  recent  study 
and  comparison  of  a  more  numerous  series  of  specimens  show  several 
important  differences,  and  necessitate  the  removal  of  this  form 
from  that  species.  The  present  species  is  more  oblique,  narrower,  and 
the  posterior  ear  is  comparatively  longer  than  in  authentic  forms  of 
P.  conspectus.  In  P.  Hermes  the  hinge-line  is  more  extended  poste- 
riorly, and  the  umbonal  angle  more  obtuse,  while  in  P.  7'egularis  the 
hinge  is  shorter,  the  extremity  of  the  posterior  ear  rounded,  and  the 
margin  continuous  with  the  curvature  of  the  pallial  margin  of  the 
valve. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group  at 
Ludlowville,  Tompkins  county,  and  on  the  shores  of  Cayuga  and 
Canandaigua  lakes,  N.  Y. 

A  Pterikopecten  regularis. 
Pterinopecten  regularis,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1,  fig.  1.    Unpublished. 

Shell  of  medium  size,  semi-circular  ;  body  of  the  valve  oblique  ; 
length  nearly  one-fifth  greater  than  the  height,  greatest  length  above 
the  middle  ;  margins  very  full  and  regularly  rounded  from  the  byssal 
sinus  to  the  posterior  extremity  of  the  hinge.  Left  valve  moderately 
convex.  Right  valve  unknown.  Hinge-line  straight,  anterior; 
length  a  little  greater  than  the  length  of  the  valve.  Beak  of  left 
valve  acute,  directed  forward,  situated  anterior  to  the  middle  of  the 
hinge.  Anterior  ear  small,  triangular,  more  than  half  as  long  as 
the  posterior  ear,  limited  by  a  broad  sulcus;  margin  convex;  ex- 
tremity rounded.    Posterior  ear  large  and  undefined  from  the  body 
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of  the  valve;  margin  convex,  in  regular  continuation  with  the  pallial 
margin ;  extremity  obtuse-angular.     Byssal  sinus  broad. 

Test  thin,  marked  with  numerous  fine,  alternating,  filiform, 
elevated  striae  whicli  are  crossed  by  irregular  lines  of  growth.  The 
ornamentation  of  the  ears  is  somewhat  more  subdued  than  on  tlie 
body  of  the  valve.  Muscular  impression  small,  ovate,  situated 
below  the  middle  of  the  post-cardinal  slope. 

A  specimen  of  the  left  valve  has  a  length  of  24  mm.,  height  19 
mm.,  hinge-line  25  mm.  A  larger  example  measures  30  mm.  in 
length. 

This  species  is  distinguished  for  the  regular,  continuous  convex 
curvature  of  the  outline  from  the  byssal  sinus  to  the  posterior  ex- 
tremity of  the  hinge.  In  this  respect  it  differs  from  any  other  form 
of  this  genus  here  described.  The  right  valve  of  P.filUextus  has  a 
similar  outline,  but  the  left  valve  has  been  shown  to  have  the  margin 
of  the  posterior  ear  concave  and  the  extremity  acute-angular. 

Formatioji  and  localities.  In  the  shales  of  the  Hamilton  group, 
between  Geneseo  and  Avon,  and  at  Delphi,  N.  Y. 


)f  Pter'ixopectex  Vertumnus. 

PterinopectenVertumnuSy  Hall.    Pal.  N.Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions: PL  5,  figs.  1-8.     Jan.,  1883. 

(Shell  large,  rhomboidal,  oblique ;  greatest  length  below  the  middle 
of  the  valve  ;  length  about  one-fifth  greater  than  the  height ;  mar- 
gins regularly  rounded,  becoming  full  behind  and  sloping  rapidly  to 
the  hinge-line.  Left  valve  depressed-convex.  Right  valve  nearly 
flat.  Hinge-line  straight,  somewhat  shorter  than  the  length  of  the 
shell.  Beaks  obtuse,  low,  anterior  to  the  middle  of  the  hinge-line, 
directed  forward.  Umbonal  region  moderately  convex  in  the  left 
valve,  depressed  in  the  right  valve,  limits  defined  anteriorly,  but  not 
posteriorly.  Ears  triangular,  flat.  Posterior  ear  much  the  larger, 
not  defined  from  the  body  of  the  valve ;  margin  gently  concave ; 
extremity  acute.  Anterior  ear  small,  separated  from  the  umbo  by 
an  undefined  sulcus,  aud  in  the  riglit  valve  by  tlie  marked,  angular 
byssal  sinus  ;  margin  concave;  extremity  acute,  sometimes  rounded. 
Surface  of  left  valve  marked  by  irregularly  alternating,  strong 
flexuous,  flattened  radii;  interspaces  flat ;  crossed  by  sharp,  elevated, 
concentric  striie  which  are  more  closely  arranged  toward  the  mar- 
gin of  the  shell.  The  same  character  of  surface  continues  over  the 
ears,  and  on  the  posterior  ear  the  radii   are  finer,  nearly   equal    in 
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strength,  and  crenulated  by  the  concentric  striae.  On  the  right 
valve  the  rays  are  more  equal  and  finer  than  on  the  opposite  valve; 
conspicuous  on  the  posterior  ears  and  subdued  on  the  anterior- 
Three  specimens  have  respectively  the  following  dimensions: 
length  38,  40  and  41  mm.,  height  30,  33  and  29  mm.,  hinge-line  35, 
35  and  32  mm. 

This  species  resembles  Pterinea  reproha,  from  the  shales  of  the 
Chemung  group  at  Ithaca,  which  has  straighter  and  more  rounded 
radii  in  the  left  valve,  with  sharper  intermediate  radii  and  more  ele- 
vated, undulating,  concentric  stride.  The  right  valve  of  that  species 
is  more  convex  with  stronger  and  often  duplicating  radii ;  while  the 
byssal  sinus  is  less  distinctly  marked.  The  present  species  differs 
from  Pterinopecten  dispanchis  in  its  greater  length,  proportionally 
longer  hinge-line,  less  strongly  marked  right  valve,  and  want  of  dupli- 
cation in  the  radii. 

Formation  mid  locality.  This  species  is  common  in  the  shales  of  the 
Hamilton  group  at  Bear  gulf,  Schoharie  county,  N.  Y. 


^   Pterinopecten  undosus. 

Aviculopecten  undulatus,  Hall.     MS.  1877. 

"  "  "  S.   A.  Miller.     Cat.  Amer.  Pal.  Foss.     1877. 

Not  Pecten  undulahis,  McCoy.     Carb.  Foss.  of  Ireland,  p.  101,  pi.  xvii,  fig.  12. 
1844. 

Not  Aviculopecten  undulatus,  McCoy.     1853. 

Pterinopecten  undosus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and  Explana- 
tions: PI.  2,  figs.  10-19.     Jan.,  1883. 

Shell  larger  than  medium,  rhomboidal  or  sub-orbicular  ;  left  valve 
moderately  oblique;  right  valve  scarcely  oblique;  length  one-third 
greater  than  the  height,  proportionally  shorter  in  young  shells  and 
in  the  right  valve  ;  anterior  and  basal  margins  regularly  rounded, 
somewhat  produced  behind,  and  receding  rapidly  toward  the  hinge- 
line.  Valves  nearly  equally  convex ;  the  right  valve  a  little  less 
convex,  more  orbicular  in  outline,  with  deep  byssal  notch,  and  dif- 
ferent surface  markings.  When  occurring  in  the  softer  shales,  the 
valves  are  often  depressed-convex.  Hinge-line  straight,  length  a 
little  less  than  the  height  of  the  shell,  nearly  central.  Beak  obtuse, 
rounded,  scarcely  rising  above  the  hinge-line,  anterior  to  the  middle 
of  the  shell,  inclined  forward.  Umbonal  region  ample,  well-defined, 
subtending  a  very  obtuse  angle.  Ears  sub-equal,  triangular ; 
margins  concave.     Anterior  ear  limited    by  a  sulcus  and  shal- 
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low  sinus;  extremity  acute.  lu  the  right  valve  sub-triangular; 
margin  rounded,  defined  by  an  abrupt  sulcus  and  a  deep,  angular 
byssal  notch,  which  encroaches  on  the  body  of  the  valve.  In  the 
posterior  ear  the  extremity  is  obtuse  in  the  left  valve,  somewhat 
more  pointed  in  the  right  valve. 

Test  thin,  marked  by  numerous  fasciculate  rays,  which  increase 
by  interstitial  addition,  with  interspaces  varying  from  nearly  equal 
to  several  times  the  width  of  the  rays ;  cancellated  and  sometimes 
crenulated  by  elevated,  lamellose  stria?  of  growth  ;  and  bv  from 
three  to  ten  strong,  concentric  undulations,  which  are  rounded  upon 
the  summits.  The  markings  on  the  ears  are  similar  to  those  on  the 
body  of  the  shell ;  the  rays  on  the  anterior  ear  are  sometimes  ob- 
scured by  the  striae  of  growth.     Ligamental  area  narrow. 

A  left  valve  has  a  length  of  51  mm.,  height  36  mm.,  hinge-line 
36  mm.     A  right  valve  has  a  length  of  44  mm.,  height  3?  mm., 
hinge-line  35  mm.    A  young  specimen  has  the  following  dimensions 
length  23  mm.,  height  19  mm.,  hinge-line  20  mm. 

This  species  is  distinctly  characterized  by  the  strong,  concentric 
wrinkles,  the  deep  byssal  sinus  of  the  right  valve,  and  by  the  form  of 
the  shell.  Specimens  vary  in  the  frequency  and  elevation  of  the  radii, 
and  in  the  number  and  prominence  of  the  concentric  undulations. 
The  specimens  are  casts  of  the  interior,  with  scarcely  any  remaining 
test.  The  surface  markings  are  therefore  subdued,  and  the  concentric 
striae  are  often  not  at  all  preserved.  This  species  is  widely  distributed. 
It  has  been  found  in  the  Corniferous  limestone  at  a  single  locality  ; 
and  in  the  soft  shales  of  the  Hamilton  group  throughout  the  western 
portion  of  the  State. 

Formations  and  localities.  In  the  Corniferous  limestone  at  Clarence 
Hollow,  Erie  county,  and  in  shales  of  the  Hamilton  group  at  numerous 
localities  in  Central  and  Western  New  York. 


y   PtERINOPECTEJS'    (AvICULOPECTEX  ?)    STEICTUS. 

Pterinopecten  strictus,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  24,  fig.  2.     Jan.,  1883. 

Shell  of  medium  size,  transversely  semi -elliptical,  ngt  oblique  ;  body 
of  the  shell  ovate,  length  one-sixth  less  than  the  height ;  anterior 
and  basal  margins  rounded ;  posterior  margin  straight.  Left  valve 
moderately  convex.  Right  valve  flat.  Hinge-line  straight,  equal 
to  the  length  of  the  shell,  central  as  regards  the  transverse  axis. 
Beaks  obtuse,  low,  directed  slightly  forward,  anterior  to  the  middle 
of  the  hinge-line.     Umbonal  region   moderately  prominent  in  the 
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upper  part,  subteuding  an  acute  angle.  Ears  triangular.  Posterior 
ear  much  the  larger, flat;  margin  concave;  extremity  slightly  acute, 
obscurely  defined.  Anterior  ear  small,  convex,  defined  by  a  well- 
marked  groove  or  sulcus  ;  margin  rounded  ;  extremity  acute.  Byssal 
sinus  distinct  in  the  left  valve,  and  a  deep  rounded  notch  in  the 
right  valve. 

Test  of  left  valve  marked  by  alternating  stronger  and  finer  rounded 
radii,  crossed  by  sharp,  elevated,  concentric  lines  of  growth  ^  and 
more  distant  undulations,  with  imbricating  lamellose  lines.  These 
markings  are  continued  over  the  ears,  much  subdued  on  the  right 
valve,  and  obsolete  upon  the  umbo.  Ligamental  area  marked  by 
two  or  three  furrows,  and  a  central  cartilage-pit. 

The  specimen  described  has  a  length  of  25  mm.,  height  30  mm., 
hinge-line  25.5  mm. 

This  species  is  doubtfully  arranged  with  the  present  group  of  forms. 
In  some  aspects  it  resembles  P.  conspectus,  but  is  specifically  very 
distinct.  It  might  be  compared  with  the  young  of  some  large  forms 
of  Lyriopecten  or  with  Aviculopecten,  but  the  extent  of  the  hinge- 
line,  and  the  undefined  limitation  of  the  posterior  ears,  do  not  assimi- 
late it  with  the  ordinary  characters  ascribed  to  those  genera. 

Formation  and  locality.    In  the  Chemung  group  near  Elmira,  N.  Y. 

^  Po'erinofecten  imbecilis. 

Pterinopecten  imbcdUs,  Hai.1..     Pal.  N.  Y    vol   v    pt.  1.     Plates  and  Explana- 
tions ;  PI.  24,  fig.  1.     Jan.,  1883. 

Shell  small,  rhomboidal,  oblique,  much  longer  than  high;  anterior 
and  basal  margins  rounded ;  posterior  margin  produced.  Left  valve 
moderately  convex.  Right  valve  not  known.  Hinge-line  equal  to, 
or  greater  than,  the  length  of  the  body  of  the  shell.  Beak  obtuse, 
directed  forward,  rather  prominent.  Umbonal  region  ample,  de- 
fined anteriorly ;  subtending  an  angle  of  about  90^.  Ears  very  un- 
equal, triangular.  Anterior  ear  small,  defined  by  a  distmct  sulcus. 
Posterior  ear  large,  undefined  ;  margin  concave  ;  extremity  angu- 
lar. 

Surface  marked  by  numerous  strong,  simple  radii,  with  wider 
interspaces  which  have  usually  finer  intermediate  radii ;  crossed  by 
fine,  equal  concentric  lines  of  growth,  and  stronger,  more  distant 
lamellffi,  which  are  elevated  and  arched  backwards  over  the  larger 
rays,  producing  nodes. 

The  specimen  has  a  length  of  15  mm.,  height  11  mm.,  hmge-hne 

about  15  mm. 
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« 
This  species  differs  from  P.  Icetus,  by  its  distinct  and  widely  sepa- 
rated rays,  and  more  oblique  outline. 

Formation  and  locality.     In  the  Chemung  group  at  Tioga,  Tioga 
county,  Pa. 


^Pteeikopecten"  dispandus. 

Pterinopecten  dispandus,  Hall.    Pal.  X.  Y.,  vol.  v,  pt.  1.     UnpnUisTied. 

Shell  large,  somewhat  rhomboid-ovate,  oblique,  varying  with  the 
age  of  the  shell  ;  length  a  little  greater  than  the  height ;  margins 
regularly  curved,  extending  behind.  Left  valve  convex.  Right 
valve  depressed-convex,  somewhat  smaller  than  the  left,  and  pro- 
portionally longer.  Hinge-line  straight,  less  than  the  greatest 
length  of  {he  shell,  nearly  central.  Beaks  obtuse,  little  elevated, 
anterior  to  the  middle,  directed  forward.  Umbonal  region  scarcely 
defined,  moderately  prominent,  subtending  a  right  angle.  Ears 
triangular,  undefined;  margins  concave.  Posterior  ear  larger  than 
the  anterior.  Anterior  ear  limited  by  an  undefined  sulcus  and  mod- 
erate sinus ;  extremity  rounded.  In  the  right  valve  the  anterior 
ear  is  narrow,  acute,  with  a  deep,  angular  byssal  sinus. 

Surface  ornamented  by  prominent,  rounded  radii,  which  alternate 
irregularly  with  finer  intercalated  radii,  and  increase  in  size  and 
number  toward  the  margin ;  crossed  by  concentric  striae,  with  more 
distant  varices  of  growth  which  crenulate  with  radii.  The  rays  are 
stronger  over  the  anterior  slopes,  and  are  continued  on  the  ears, 
somewhat  finer  on  the  posterior  and  stronger  on  the  anterior.  In 
the  right  valve  the  strong  rays  are  regularly  duplicating,  and  are 
finer  and  equal  on  the  posterior  ear,  with  a  few  stronger  ones  on  the 
anterior  ear.     Ligamental  area  narrow. 

Two  left  valves  measure  respectively  45  and  37  mm.  in  length, 
42  and  44  mm.  in  height,  hinge-line  40  and  30  mm.  A  right  valve 
is  32  mm.  in  length,  27  mm.  in  height,  hinge-line  28  mm.  Other 
specimens  of  the  left  valve  vary  considerably,  apparently  according 
to  age. 

This  species  differs  from  P.  Vertumnus  in  its  greater  proportional 
height,  shorter  hinge-line,  abruptly  rounded  radii,  and  much  sharper 
small  intermediate  strire.  The  radii  upon  the  right  valve  are  also 
stronger  and  distinctly  bifurcating:  the  concentric  striae  are  stronger, 
closer,  and  crenulate  the  rays  more  distinctly.  P.  suhorhicularis  is  less 
oblique  and  the  form  more  rounded,  while  the  rays  are  more  numerous 
and  closely  arranged. 

[Sen.  Doc.  No.  38.]  35 


274  Thiety-fifth  Report  on  the  State  Museum. 

'Formation  and  localities.    lu  the  Chemung  group  at  Belmont,  Alle- 
ghany county,  N.  Y.,  and  Mansfield,  Tioga  county,  Pa. 


PtERINOPECTEN   ERECTU8. 

Pterinopecten  erectus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  above  medium  size,  transjersely  semi-elliptical,  scarcely  oblique; 
length  and  height  nearly  equal;  pallial  margins  regularly  rounded, 
slightly  extended  on  the  posterior  side.  Valves  moderately  convex. 
Right  valve  apparently  more  convex  than  the  left ;  the  differences 
between  them  have  not  been  satisfactorily  determined.  Hinge-line 
straight,  length  a  little  greater  than  the  length  of  the  shell.'  Beak 
small,  acute,  directed  forward,  little,  elevated  above  the  hinge- 
margin  ;  anterior  to  the  middle  of  the  shell.  Umbonal  region  not 
defined.  Ears  triangular,  unequal.  Posterior  ear  large,  undefined; 
margin  slightly  concave ;  extremity  acute.  Anterior  ear  much 
smaller,  not  defined ;  margin  concave ;  extremity  acute.  Byssal 
sinus  shallow. 

Surface  marked  by  numerous  rounded  unequal  radii ;  the  larger 
ones  alternating  with  one,  two  or  three  smaller  ones ;  crossed  by 
fine,  sharp,  regular,  concentric  striae  of  growth.  On  the  ears  the 
strijB  are  fine  and  uniform.  Ligamental  area  narrow.  The  largest 
specimen  has  a  length  of  32  mm.,  height  30  mm.,  hinge-line  about 
34  mm. 

There  is  some  resemblance  between  this  species  and  P.  dispandus, 
but  it  differs  in  its  comparatively  smaller  size,  longer  hinge-line,  and 
somewhat  less  oblique  form. 

Formation  and  locality.  In  the  shales  of  the  Chemung  group  at  a 
point  600  feet  above  the  base  of  the  formation,  at  Ithaca,  N.  Y. 

^  Pterinopecten  crenicostatus. 

Pterinopecten  crenulatus  (by  error),  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and 
Explanations  :  PI.  8,  figs.  3,  4.     Jan.,  18S3. 

Shell  large,  sub-orbicular,  slightly  oblique  ;  length  somewhat  greater 
than  the  height;  pallial  margins  regularly  curved,  broadly  rounded 
from  the  antero-lateral  to  the  basal  margin  ;  post-lateral  margin 
less  convex.  Left  valve  very  moderately  convex.  Eight  valve  not 
known.  Hinge-line  straight,  length  one-fifth  less  than  the  length 
of  the  shell,  extended  anteriorly,  but  not  as  far  as   the   anterior 
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margin  of  the  valve.  Beak  obtuse,  rounded,  scarcely  directed  for- 
ward, prominent,  anterior  to  the  middle.  Umbonal  region  wide, 
indistinctly  defined  on  the  posterior  side,  more  distinctly  limited 
anteriorly,  subtending  an  angle  somewhat  greater  than  90'^.  Ears 
triangular,  flat.  Posterior  ear  five  times  as  large  as  the  anterior, 
undefined;  margin  straight  or  slightly  concave  ;  extremity  abruptly 
acute.  Anterior  ear  small ;  margin  deeply  concave  from  the  byssal 
sinus;  defined  by  a  distinct  sulcus;  extremity  acute. 

Test  apparently  thick,  marked  by  about  fifty  strong  rounded  rays 
which  are  simple  or  bifurcating,  always  with  finer  intermediate  rays. 
Concentric  strife  strong,  elevated,  conspicuously  crenulating  the 
radii.  The  radii  mark  the  ears,  and  on  the  posterior  ear  are  simple 
and  distant. 

Two  specimens  give  about  the  following  respective  dimensions: 
length  56,  57  mm.,  height  47,  53  mm.,  and  length  of  hinge-line  52 
and  46  mm. 

This  species  differs  from  P.  suhorbicularis  in  being  more  inequilate- 
ral, with  longer  hinge,  and  less  stronger  and  frequent  radii.  It  dif- 
fers from  P.  Neptunus,  by  its  more  erect  form,  extended  hinge-line, 
distant  and  elevated  radii,  with  stronger  and  more  elevated  concentric 
striae. 

Formation  and  localities.  In  the  shales  of  the  Chemung  group  at 
Angelica  and  Conewango,  N.  Y.,  and  at  Mansfield,  Tioga  county.  Pa. 


jj  Pterinopecti:n  Neptuxus. 

Pterinopecten  Neptunus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions :  PI.  8,  figs.  5-7.     Jan.,  1883. 

Shell  large,  sub-orbicular,  moderately  oblique  (more  so  in  young 
shells  ) ;  length  one-fifth  greater  than  the  height ;  pallia!  margins 
regularly  rounded,  becoming  extended  posteriorly.  Valves  mode- 
rately and  nearly  equally  convex;  very  similar  in  form  and  surface 
markings.  Hinge-line  straight,  length  less  than  the  length  of  the 
shell,  situated  anteriorly  as  regards  the  body  of  the  valve.  Beaks 
obtuse,  rounded,  directed  slightly  forward,  nearly  erect,  not  promi- 
nent. Umbonal  region  wide  and  undefined  posteriorly,  subtending 
a  very  obtuse  angle.  Posterior  ear  much  the  larger,  slightly  con- 
cave on  the  margin ;  extremity  angular.  Anterior  ear  small, 
separated  from  the  body  of  the  shell  by  a  sulcus ;  margin  convex, 
extending  obliquely  outward  from  the  byssal  sinus;  extremity 
acute. 
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Surface  marked  by  closely  arranged,  rounded  or  sub-angular  raya, 
which  increase  by  intercalation  and  bifurcation.  The  ears  are 
marked  by  simple  and  smaller  rays,  which  in  the  right  valve  are 
distinctly  angular.  The  rays  become  obsolete  on  the  umbo.  The 
concentric  strife  are  close,  undulating,  and  in  some  conditions  may 
have  been  sharply  elevated  and  lamellose. 

A  specimen  is  55  mm.  in  length,  46  mm.  in  height,  hinge-line  38 
mm. 

The  comparison  of  this  species  with  P.  crenicostatus  is  given 
under  the  description  of  that  species.  In  surface  ornamentation 
this  species  somewhat  resembles  P.  Veriunmits,  but  the  shell  is 
shorter  and  less  oblique,  the  hinge-line  shorter,  and  the  concentric 
stria9  less  elevated . 

Formation  and  localities.  In  the  shales  of  the  Chemung  group, 
Angelica  and  Philipsburg,  Alleghany  county,  N.  Y. 

^  Pteriis"Opecten  suborbicularis. 

Pterinea?  suhorbicularis,^MAj.  Geolog.  Surv.  N.Y.:  Rep.  Fourth  Dist. ,  p.  264. 
1848. 

Pterinopecten  suborbicularis.  Hall.  Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and  Ex- 
planations :  PI.  8,  figs.  1,  2  ;  pi.  24,  fig.  10.     Jan.,  1888. 

Shell  large,  rhomboid-orbicular,  slightly  oblique ;  length  a  little 
greater  than  the  height,  or  sometimes  equal ;  pallial  margins  regu- 
larly curved,  less  convex  on  the  posterior  side  ;  post-basal  mai'gin 
extended.  Left  valve  convex.  Eight  valve  nearly  flat ;  similar  in 
general  form  and  surface  markings.  Hinge-line  straight,  anterior, 
nearly  equal  to  the  length  of  the  shell.  Beak  obtuse,  broad,  rounded, 
somewhat  depressed,  directed  slightly  forward,  a  little  anterior  to 
the  center  of  the  hinge.  Umbonal  region  expanded,  subtending  an 
obtuse  angle.  Ears,  triangular,  unequal ;  extremities  angular. 
Posterior  ear  the  larger,  undefined ;  margin  concave .  Anterior  ear 
limited  by  an  obscure  sulcus.  Byssal  sinus  shallow  in  the  left  valve, 
deep  and  angular  in  the  right  valve. 

Surface  marked  by  numerous  regular,  rounded  or  sub-angular 
radii,  which  increase  on  the  left  valve  by  intercalation,  and  on  the 
right  valve  by  bifurcation  ;  interspaces  nearly  equaling  the  rays. 
On  the  posterior  ear  the  rays  are  finer,  and  over  the  body  of  the 
shell  they  are  strongly  crenulated  by  lamellose  concentric  strise.  The 
ligamental  area  is  a  simple  linear  groove. 

A  large  specimen  measures  63  mm.  in  length,  55  mm.  in  height, 
the  hinge-line  55  mm.  Another  one  is  38  mm.  in  length,  35  mm.  in 
height,  with  hinge-line  35  mm. 


Lajiellibranchiata.  277 

This  species  is  distinguished  by  its  sub-orbicular  form,  slight  ob- 
liquity, nearly  equal  length  and  height,  and  comparatively  short 
hinge-line.  The  comparison  with  P.  crenicostatus  is  given  under  the 
description  of  that  species.  It  resembles  the  young  of  Lyriopecten 
orhiadatus,  but  the  details  of  the  characters  are  quite  different. 

Formation  and  localities.  In  the  Chemung  group  at  Hobbieville 
and  Elm  Valley,  Alleghany  county  ;  ISTew  Albion,  Cattaraugus  county, 
N.  Y.,  and  Mansfield,  Tioga  county.  Pa. 


CRENIPECTEN,*   Hall. 

-V  Crenipecten"  amplus. 

Crenipecten  amplus,  Hall.  Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and  Explanations  : 
PI.  9,  figs.  9,  13.     Jan.,  1883. 

Crenipecten  crenulatus?  Hall.  Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and  Explana- 
tions :    PI.  9,  fig.  18.    Jan.,  1888. 

Shell  larger  than  medium,  broadly  and  obliquely  ovate  ;  height  about 
one-sixth  greater  than  the  length ;  margins  regularly  rounded, 
more  extended  posteriorly.  Left  valve  very  convex.  Right  valve 
not  known.  Hinge-line  straight,  about  equal  to  one-half  the  length 
of  the  shell,  situated  a  little  anterior  to  the  middle.  Beak  obtuse, 
erect,  prominent.  Umbonal  region  very  convex,  well-defined,  sub- 
tending a  right  angle.  Ears  nearly  equal ;  margins  gently  concave. 
Posterior  ear  somewhat  the  larger,  defined  by  a  sulcus.  Anterior 
ear  defined  by  a  sulcus  which  is  more  distinct  and  abrupt  than  in 
the  posterior  ear.     Byssal  sinus  shallow. 

Surface  of  the  cast  marked  by  fine,  irregular,  concentric  stri», 
with  obsolescent,  fine  radiating  lines.  Ligamental  area  narrow  and 
distinctly  crenulate. 

The  largest  specimen  is  33  mm.  in  length,  38  mm.  in  height, 
hinge-line  16  mm. 

This  species  differs  from  P.  crenulatus  in  its  proportionally  greater 
height,  rotundity,  and  less  obliquity.  Although  known  only  as  a  cast, 
it  is  distinctly  different  from  other  species. 

Formation  and  locality.  In  shales  of  the  Chemung  group  at 
Rockville,  Alleghany  county,  N.  Y. 

*The  forms  here  described  under  this  generic  term  have  in  part  been  referred  to  Perxo- 
PECTEN  by  Professor  Winchell,  but  a  critical  study  of  the  type  species  of  that  genus 
shows  that  it  possesses  a  large  central  cartilage-pit  with  a  crenulated  hinge-plate  on  each 
side  below  the  hfhge-margin,  which  characters  alone  are  sutlicient  to  distinguish  the 
genus  and  exclude  the  forms  here  described  under  Crenipecten.  See  discussions  of  the 
relations  of  Pebnopecten,  Entohum  and  Crenipecten,  in  the  introduction  to  Pal.  N.  Y., 
vol.  V,  pt.  1. 
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-)  Crenipecten"  crenulatus. 

Pecten?  crenulatus.  Hall.  Geolog.  Surv.  N.  Y.  :  Rep.  Fourth  Dist.,  p.  265. 
1843. 

Crenipecten  crenulatus.  Hall.  Pal.  N.  Y.,vo1.  v,  pt.  1.  Plates  and  Explana- 
tions :  PI.  9.  figs.  6-8,  15-17.     Jan.,  1883. 

Shell  of  medium  size,  ovoid-orbicular,  moderately  oblique  ;  length 
and  height  nearly  equal ;  margins  regularly  rounded,  somewhat  ex- 
tended posteriorly.  Eight  valve  convex.  Left  valve  depressed- 
convex  above,  and  nearly  flat  below.  Hinge-line  straight,  length 
more  than  one-half  the  length  of  the  valve,  anterior  to  the  middle 
of  the  shell.  Beaks  obtuse,  central,  inclined  somewhat  forward, 
not  rising  above  the  hinge-line.  Umbonal  region  of  the  right  valve 
prominent,  subtending  an  angle  of  about  100°.  Ears  small,  trian- 
gular, subequal,  limited  on  the  right  valve  by  the  rapid  slope  of  the 
sides  of  the  umbo  ;  margins  slightly  concave ;  extremities  angular. 
Byssal  sinus  not  defined. 

Test  thin,  conspicuously  marked  with  fine,  concentric  striae  of 
growth,  and  obscure  or  nearly  obsolete  radii.  The  concentric  lines 
are  stronger  on  the  ears,  and  are  sometimes  cancellated  by  fine  rays. 
Ligamental  area  narrow,  crenulated  by  a  row  of  minute  cartilage- 
pits. 

A  medium-sized  specimen  has  a  length  of  29  mm.,  height  31  mm., 
hinge-line  17  mm.  A  smaller  specimen  has  a  length  of  26  mm., 
height  29  mm.,  and  hinge-line  16  mm. 

All  the  specimens  are  in  the  condition  of  casts  or  much  exfoliated, 
and  the  surface  markings  are  therefore  obscure.  The  species  was 
originally  founded  upon  specimens  of  the  left  valve ;  the  right 
valves  described  occur  in  the  same  association,  and  have  been 
identified  as  of  the  same  species. 

This  species  differs  from  C.  ohsoletus  in  its  proportionally  greater 
convexity  and  length,  and  the  obliquity  of  the  transverse  axis.  It  is 
also  longer  than  C.  amplus. 

Formation  and  locality.  In  shales  of  the  Chemung  group  at  Rock- 
ville,  Alleghany  county,  N.  Y. 


,  Crenipecten  impolitus. 

Crenvpecten  impolitus.  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  andExplanations: 
PI.  9,  fig.  14.    Jan. ,  1883. 

Shell  of  medium  size,  obliquely  sub-ovate ;   length  somewhat  less 
than  the  height ;   anterior  and  basal  margins  regularly  rounded. 
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produced  behind  and  extending  thence  in  nearly  a  direct  line  to  the 
beak.  Left  valve  depressed-convex.  Right  valve  not  known. 
Hinge-line  straight,  anterior,  less  than  half  the  length  of  the  shell. 
Beak  obtuse,  rounded,  low,  inclined  a  little  forward.  Umbonal 
region  scarcely  defined,  subtending  about  a  right  angle.  Ears 
nearly  equal ;  margins  concave.  The  posterior  ear  extends  along 
the  posterior  margin  as  a  narrow  expansion.  In  well-preserved 
specimens  the  ears  are  defined  by  sulci.  Byssal  sinus  inconspicu- 
ous. 

Obscure  evidences  of  concentric  strias  appear  in  the  casts.  In- 
ternal characters  unknown. 

Two  specimens  have  respectively  the  following  dimensions  :  length 
24  and  16  mm.,  width  26  and  19  mm.,  hinge-line  9  and  7  mm. 

In  general  form  and  convexity  this  species  resembles  C.  crenulatus, 
but  it  is  narrower  above,  with  the  hinge-line  comparatively  much 
shorter. 

The  specimens  are  casts  of  the  interior  preserved  in  coarse  sand- 
stone ;  the  surface  markings  are  consequently  obliterated. 

Formatioyi  and  locality.  In  a  coarse  sandstone  of  the  Chemung 
group  near  Olean,  Alleghany  county,  N.  Y. 

^  Ceenipecten  obsolettjs. 

Limaf  obsoleta.  Hall.     Qeolog.  Surv.  N.  Y.;  Rep.  Fourtli  Dist.,p.  265.     1843. 
Crenipecten  obsoletus.  Hall.  Pal.  N.Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  9,  figs.  19,  21.     Jan.,  1883. 

Shell  small,  obliquely  sub-ovate;  length  nearly  equal  to  the  height ; 
margins  regularly  curved,  becoming  produced  on  the  post-basal  side, 
and  somewhat  rectilinear  on  the  posterior  side.  Valves  very  similar. 
Eight  valve  depressed-convex.  Left  valve  regularly  convex.  Hinge- 
line  straight,  a  little  more  than  one-half  the  length  of  the  shell. 
Beak  obtuse,  more  prominent  on  the  left  valve  ;  situated  in  the 
center  of  the  hinge.  Umbonal  region  well-defined  in  the  left  valve  ; 
depressed  and  undefined  in  the  right  valve.  Ears  small,  triangular, 
sub-equal,  defined  by  shallow  sulci ;  margins  gently  concave ;  ex- 
tremities obtuse.  Posterior  ear  a  little  the  larger.  Byssal  sinus  not 
conspicuous. 

Test  thin,  marked  by  fine,  closely  arranged,  concentric  stric-e, 
which  are  crowded  and  stronger  on  the  ears.  Xo  radiating  stride 
have  been  discovered.  Ligamental  area  narrow,  marked  by  a  row 
of  minute  cartilage-pits. 

A  left  valve  measures  18  mm.  in  length,  20  mm.  in  height,  hinge- 
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line  10  mm.     A  similar  right  valve  is  16  mm.  iu  length,  17  mm.  in 
height,  hiuge-line  8-5  mm. 

This  species  bears  some  resemblance  to  G.  crenulatus,  but  is  more 
elongate-ovate ;  less  oblique,  with  the  height  somewhat  greater  than 
length. 

Formation  and  locality.  In  shales  of  the  Chemung  group  at  Philips- 
burg,  Alleghany  county,  N.  Y. 

\  Crenipecten  glaber. 

Lima  gldber,  Hall.     Geolog.  Surv.  N.  Y. :  Rep.  Fourth  Dist.,  p.  255.     1843. 
Crenipecten  glaher.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  9,  figs.  20,  22?     Jan.,  1883. 

Shell  small,  ovate,  erect,  very  slightly  oblique ;  height  about  one- 
fifth  greater  than  the  length ;  pallial  margins  regularly  rounded, 
more  extended  on  the  posterior  side.  Left  valve  moderately  convex 
above,  and  depressed-convex  below.  Right  valve  unknown.  Hinge- 
line  straight,  length  equal  to  about  one-half  the  length  of  the  valve. 
Beak  acute,  erect,  somewhat  prominent,  not  elevated  above  the 
hinge,  Umbonal  region  well-defined  by  the  sulci,  subtending  an 
acute  angle.  Ears  triangular,  nearly  equal,  separated  from  the  body 
of  the  shell  by  shallow  sulci;  margins  straight  or  slightly  concave; 
posterior  ear  a  little  the  larger.     Byssal  sinus  not  distinct. 

The  cast  is  marked  only  by  fine  concentric  striae.  Interior 
unknown.  The  crenulations  of  the  ligamental  area  are  obscure  in 
the  specimen. 

The  original  of  this  species  is  12  mm.  in  length,  16  mm.  in  height, 
and  hinge-line  6  mm. 

This  specimen  is  imbedded  vertically  to  the  lines  of  rock  bedding, 
and  the  proportions  of  length  and  height  may  have  been  changed. 
The  species  is  known  by  its  erect  form,  conspicuous  ears  and  great 
comparative  height. 

Formation  and  localities.  In  shales  of  the  Chemung  group  at 
Philipsburg  and  Eockville,  Alleghany  county,  N",  Y. 

'     CREIflPECTEN   MICROPTERUS. 

Crenipecten  micropterus.  Hall.     Pal,  N.  Y.  vol.  v,  pt.  1.    Plates  and  Explana- 
tions :  PI.  9,  figs.  3,  3.    Jan.,  1883. 

Shell  small,  longitudinally  and  obliquely  sub-elliptical ;  length  some- 
what greater  than  the  height;  margins  regularly  rounded,  produced 
behind  and  extending  in  nearly  a  direct  line   to  the  beak.     Right 
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valve  depressed-convex.  Left  valve  unknown.  Hinge-line  short, 
straight,  anterior;  length  about  one-third  the  height  of  the  valve. 
Beak  low,  obtuse.  Umbonal  region  not  strongly  defined,  subtend- 
ing an  obtuse  angle.  Ears  very  small,  nearly  equal,  bounded  by 
shallow   sulci.     Byssal  sinus  not  distinct. 

Surface  marked  by  numerous  low,  rounded  radii,  with  wider  inter- 
spaces and  smaller  intermediate  radii ;  crossed  by  fine  concentric 
lines  of  growth,  which  are  stronger  and  crowded  on  the  ears,  form- 
ing their  only  surface  marking.  Interior  unknown.  Ligamental  area 
obscurely  crenulate. 

The  specimen  described  has  a  length  of  18  mm.,  width  16  mm., 
hinge-line  5  mm. 

This  species  resembles  in  form  C.  crenulatus,  but  differs  in  the 
radii,  and  in  the  proportionally  much  shorter  hinge-line.  The  surface 
markings  are  similar  to  0.  liratus,  but  it  is  different  in  its  proportions 
of  length  and  height. 

Formation  and  locality.  In  the  shales  of  the  Chemung  group  at 
Philipsburg,  Alleghany  county,  K  Y. 


>^  Crenipecten   liratus. 

Crenipecten  liratus,  Hall.     Pal.  N.Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  9,  fig.  24.     Jan.,  1883. 

Shell  small,  obliquely  sub-ovate ;  length  a  little  less  than  the  height ; 
anterior  and  basal  margins  rounded  ;  post-basal  margin  produced, 
and  thence  extending  in  a  direct  line  to  the  beak.  Left  valve 
moderately  convex,  the  greatest  convexity  distant  one- third  the 
height  of  the  valve  from  the  beak.  Right  valve  unknown.  Hinge- 
line  straight,  short;  length  about  one-third  the  height  of  the  valve. 
Beak  acute,  erect,  a  little  anterior  to  the  center  of  the  shell,  not 
rising  above  the  hinge.  Umbonal  region  moderately  elevated,  sub- 
tending an  acute  angle.  Ears  small,  triangular,  defined  by  moderate 
sulci ;  the  posterior  ear  the  larger.     Byssal  sinus  not  distinct. 

Surface  marked  by  prominent,  rounded,  alternating  radii,  with 
intermediate  smaller  ones.  There  are  about  six  larger  rays,  six 
smaller,  and  twice  that  number  of  still  smaller  intermediate 
striae,  all  crossed  by  strong,  regular,  concentric  laminse  of  growth. 
The  ears  are  apparently  destitute  of  rays.  The  crenulations  of  the 
ligamental  area  are  small  and  obscure. 

The  specimen  described  has  a  length  of  20  mm.,  height  22  mm., 
hinge-line  7  mm. 

[Sen.  Doc.  Xo.  3S.J  36 
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This  species  somewhat  resembles  C.  micro])terus  in  the  radii,  but 
differs  in  all  other  characters. 

Formation  and  locality.  Chemung  group  at  East  Eaudolph,  Cat- 
taraugus county,  N.  Y. 


i-    Ceenipecten  Leon. 

Crenipecten  Leon,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and   Explanations  : 
PI.  9,  fig.  12.     Jan.,  1883. 

Shell  of  medium  size,  ovate,  slightly  oblique ;  length  about  one- 
sixth  less  than  the  height ;  margins  regularly  curved,  produced 
below,  rather  straight  on  the  upper  part  of  the  posterior  side.  Left 
valve  moderately  convex ;  the  greatest  convexity  is  a  little  below 
the  middle.  Hinge-line  straight,  short,  nearly  central ;  length 
about  one-third  the  height  of  the  valve.  Beak  acute,  erect.  Um- 
bonal  region  not  strongly  marked,  subtending  an  acute  angle.  Ears 
sub- equal,  small,  sulci  not  conspicuous  ;  posterior  ear  the  larger. 
A  narrow  rim,  slightly  elevated  and  free  from  rays,  extends  from 
the  posterior  ear  along  the  margin  of  the  shell. 

Surface  marked  with  numerous  distinct,  rounded  or  sub-angular 
rays,  and  wider  interspaces  with  smaller  intermediate  rays,  with 
fine  concentric  striae  and  undulations  at  irregular  intervals.  The 
rays  are  stronger  over  the  posterior  half  of  the  valve.  Ligamental 
area  linear,  and  crenulated  with  narrow  cartilage-pits. 

The  specimen  described  has  a  length  of  26  mm.,  height  30  mm., 
hinge-line  10  mm. 

This  species  differs  from  all  the  others  in  its  form  and  surface  char- 
acters. 

Formation  and  locality.  In  sandstone  of  the  Chemung  group  at 
Leon,  Cattaraugus  county,  N.  Y. 

,  .'•  - 
Crenipecten  Winchelli.     ^ 

Amculopecten  Winchelli,  Meek.     Pal.  of  Ohio,  vol.  ii.p.  296,  pi. 15,  figs.  50,  56. 

1875. 
Crenipecten  {Pecten)  JVinchelli  (Meek),  Hall.  Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates 

and  Explanations  :  PI.  9,  figs.  1,  2,  4,  25-30.     Jan.,  1883. 

Shell  larger  than  medium,  flabelliform,  equilateral,  uot  oblique  ; 
length  a  little  greater  than  the  height ;  margins  regularly  rounded 
below.  On  the  anterior  side,  from  a  point  two-thirds  the  height  of 
the  valve  above  the  base,  the  antero-cardinal  margin  extends  in  a 
direct  line  to  the  beak  ;  the  posterior  side,  from  a  point  a  little  above 
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the  middle,  also  slopes  in  a  direct  line  to  the  beak.  Left  valve 
moderately  convex;  the  greater  convexity  about  one-third  the 
height  of  the  shell  from  the  beak.  Eight  valve  nearly  flat,  de- 
pressed-convex above.  The  right  and  left  valves  are  unlike. 
Hinge -line  straight,  central,  length  about  two-thirds  the  length 
of  the  shell.  In  several  specimens  referred  to  the  right  valve, 
the  length  of  the  hinge  is  nearly  equal  to  the  length  of  the 
valve.  Beak  of  left  valve  acute,  erect,  prominent.  Beak  of  right 
valve  depressed,  obtuse,  not  rising  above  the  hinge-line.  Um- 
bonal  region  of  left  valve  distinctly  defined,  subtending  a  right 
angle.  Ears  of  left  valve  triangular,  defined  by  shallow  but 
distinct  sulci.  Margin  of  anterior  ear  convex,  with  a  shallow  sinus 
at  the  base.  Posterior  ear  the  larger  ;  margin  concave,  with  a  com- 
paratively broad  sinus.  The  extremities  of  the  ears  in  the  right 
valve  are  acute.  Byssal  sinus  deeper  and  more  angular  in  the  right 
valve . 

Surface  of  left  valve  marked  by  numerous  rounded  or  sub-angular, 
alternating  rays,  with  somewhat  wider  interspaces,  crossed  by  sharp, 
elevated,  concentric  stride ;  the  ears  show  the  same  markings.  Right 
valve  marked  by  obscure  radii,  which  are  stronger  on  the  ears. 
Ligamental  area  with  numerous  narrow  cartilage-pits. 

A  large  left  valve  has  a  length  of  47  mm.,  height  42  mm.,  hinge- 
line  29  mm.  Another  individual  measures  27  mm.  in  length,  26  mm. 
in  height,  hinge-line  18  mm.  A  right  valve  referred  to  this  species 
has  a  length  of  20  mm.  and  a  height  of  18  mm.,  hinge-line  17  mm. 

This  species  differs  from  any  known  form  of  Crenipecten"  ;  it  is  like 
Ayiculopecten  in  external  form  and  surface  characters,  and  resembles 
the  recent  genus  Pecten,  Mr,  Meek  compares  this  species  with 
Avicnlopecten  Coxaiius,  Meek  and  Worthen,  from  the  coal  measures 
of  Illinois  and  Nebraska.  It  is  evident  that  the  crenulations  of  the 
hinge  have  not  been  previously  observed.  The  right  and  left  valves 
have  not  been  found  in  connection,  but  their  association,  and  the 
absence  of  similar  forms  in  the  same  beds,  render  the  identity  nearly 
certain.  Except  in  the  hinge  crenulations  this  form  has  no  other  re- 
lations with  the  genus  Crenipecten,  and  it  may  be  found  to  belong 
to  some  genus  yet  undescribed,  which  will  include  other  species  now 
placed  with  the  carboniferous  forms  of  Aviculopecten.  In  the 
original  description  of  that  genus,  McCoy  has  not  indicated  the  in- 
timate structure  of  the  hinge,  and  it  is  not  improbable  that  there  are 
several  generic  types  among   the  species  included  in  the  carboniferous 

forms  of    AviCtTLOPECTEK. 

Formation  and  locality.  In  the  "Waverly  sandstone  near  Newark, 
Ohio. 


284  Thirty-fifth  Report  on  the  State  Museum. 

PTERINS  A,  GoLDFUSS. 

^  PTEBINEA   GRAIfDIS. 

Pterinea  grandis,  Hall.     Pal.  N.  Y.,  vol.  v,  pt,  1.     Unpublished. 

Shell  very  large,  capacious,  oblique,  sub-rhomboidal,  body  broadly 
ovate  ;  length  about  one-fifth  greater  than  the  height ;  margins 
regularly  rounded,  broad  along  the  base,  and  a  little  produced  on 
the  posterior  side.  Left  valve  convex.  Right  valve  unknown. 
Hinge-line  straight,  apparently  somewhat  less  than  the  length  of 
the  valve  (imperfect  in  the  specimen).  Beak  obtuse,  prominent, 
directed  forward.  Umbonal  region  gibbous,  subtending  an  angle 
of  about  90°.  Wing  large,  triangular,  not  distinctly  defined,  mar- 
gin rounded,  with  a  gentle  concavity  near  the  junction  of  the  valve. 
Ear  not  observed. 

Test  thick,  marked  by  distant,  strong  radii  from  the  umbo  to  the 
base ;  the  interspaces  having  alternating  larger  and  smaller  rays ; 
crossed  by  concentric,  undulating  lamellose  strise  of  growth. 

The  specimen  has  a  length  of  120  mm.,  height  100  mm.,  and  the 
hinge-line,  from  the  beak  to  the  extremity  of  the  wing,  95  mm. 

This  species  is  distinguished  by  its  large  size,  very  distant  strong 
radii,  and  convexity.  Compared  with  P.jiabella,  it  is  proportionally 
longer,  and  the  wing  less  defined.  Compared  with  P.  pinguis,  it  dif- 
fers in  greater  length  and  somewhat  less  gibbosity. 

Formation  and  locality.  In  the  upper  Helderberg  limestone  in 
Scott  county,  Indiana. 

Pterinea  pinguis. 

Pterinea  pinguis,  Hall.    Pal.  N.Y.,  vol.  v,  pt.  1.    Plates  and  Explanations:  PI. 
15,  figs.  2,  3.     Jan.,  1883. 

Shell  large,  gibbous,  obliquely  ovate,  length  and  height  nearly  equal; 
pallial  margins  rounded,  produced  on  the  posterior  basal  side,  and 
concave  at  the  junction  of  the  wings.  Left  valve  veutricose,  sub- 
angular  along  the  anterior  side.  Right  valve  unknown.  Hinge- 
line  straight,  nearly  central ;  length  somewhat  greater  than  the 
length  of  the  shell.  Beak  acute,  angular,  arching  over  the  hinge, 
situated  near  the  anterior  extremity  of  the  hinge-line,  directed 
forward.  Umbonal  region  prominent,  ventricose,  defined,  subtend- 
ing an  acute  angle.  Wing  large,  triangular,  limited  by  the  rapid 
post-cardinal  slope  of  the  valve  ;  margin  slightly  concave,  rounding 


Lamellibkanchiata.  285 

to  the  extremity  which  is  angular.  The  extent  of  the  ear  is  not 
known,  but  it  is  limited  by  a  deep  sulcus  which  gives  an  angular 
aspect  to  the  antero-cardinal  slope  of  the  shell.  Byssal  sinus  not 
marked  in  the  specimens. 

Surface  ornamented  with  about  fifteen  broad,  strong,  rounded 
rays,  crossed  by  lamellae  of  growth.  The  specimens  described  are 
weathered  casts  of  the  interior  and  preserve  only  slight  evidence  of 
the  surface  characters. 

The  largest  specimen  has  a  convexity  of  about  20  mm.,  its 
length  is  70  mm.,  height  C5  mm.,  and  hinge-line  more  than  65  mm. 
Another  example  has  a  convexity  of  about  20  mm.,  length  63 
mm.,  height  74  mm.,  hinge-line  55  mm. 

This  species  bears  some  general  resemblance  to  P.  flalella;  it  differs 
in  its  large  ventricose  form,  more  elevated  umbo,  the  characteristics 
of  the  upper  part  of  the  anterior  side  of  the  body,  and  the  abrupt 
slope  jnto  the  wing  without  a  distinct  sulcus. 

Formation  and  locality.  In  the  Corniferous  limestone,  near  Colum- 
bus, Ohio. 

^Ptekinea  flabella. 

Avvcula  tubercvZata,  Co'SB.A.T) .   Geolog.  Surv.  X.T.:  Ann.  Rep.,  p.  117.   1838. 

Avicula  flabella,  Conkad.   Jour.   Acad.  Xat.  Sci.,  Phila.,  vol.  8,  p.  238,  pi.  12,  fig. 
8.     1842. 

"  (")  Vaxuxem.     (ieolog.  Surv.  X.  Y.  :    Rep.  Third  Dist., 

p.  152.     1843. 

Compare  Pterinea  faselculatus,  Goldfuss.   Petrefacta  Germanise,  p.  137,  pi.  120, 
fig.  5.     1840. 

"  "  "  (")  Sandberger,  Verstein,  Rhein,Scliicli- 

tensyst,  Nassau,  p.  293,  pi.  30,  fig.  7.     ISoG. 

Compare  Pterinea  costulata,  F.  A   Roemer,  Duxkeu  and  vox  Meyer.    Paheon- 
tographica,  T.  1,  fig.  2. 

Plerinea  flabella  (Coxkad),  Hall.    Pal.  X.Y.,  vol.  v,  pt.  1.  Plates  and  Explana- 
tions :    PI.  14,  figs.  1-21  ;  pi.  15,  figs.  1,  4-6,  8-10.     Jan..  1883. 

Shell  large;  body  broad  or  narrow  ovate,  oblique,  rarely  erect;  length 
from  two-thirds  to  nearly  equal  the  height ;  and  in  some  extrava- 
gant forms  the  height  is  about  double  the  length;  the  greatest 
length  below  the  middle;  anterior  and  basal  margins  regularly 
curved ;  the  posterior  margin  from  a  little  above  the  base,  follows  a 
nearly  straight  line  to  the  beak.  Left  valve  more  or  less  convex, 
often  gibbous  and  arcuate.  Right  valve  flat  or  concave,  with  a  little 
convexity  on  the  umbo;  arcuate,  to  correspond  with  the  curvature  of 
the  opposite  valve.  Hinge-line  straight,  extended  upon  the  poste- 
rior side;  length  greater  than  the  length  of  the  valve.  Beak  of  left 
valve  acute,  rounded,  situated  near  the   anterior  extremity  of  the 
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hinge,  curving  forward  over  the  hinge  margin.  In  rare  instances 
the  beak  does  not  extend  quite  as  far  as  the  margin  of  the  hinge. 
Umbo  of  the  left  valve  prominent,  gibbous,  limited  by  the  sulci  of 
the  cardinal  expansions,  and  subtending  an  angle  of  from  30''  to 
60'^.  Beak  of  the  right  valve  depressed,  rounded,  not  rising  above 
the  hinge;  umbonal  region  depressed-convex,  gradually  merging 
into  the  body  of  the  valve,  which  is  concave  below.  Wing  large, 
triangular,  nearly  flat,  varying  in  proportions,  defined  (in  the  left 
valve)  by  the  post-cardinal  slope;  margin  concave;  extremity  acute- 
rounded.  Ear  of  left  valve  a  simple  rounded  convex  lobeor  auricu- 
lation,  defined  by  a  distinct,  broad,  rounded  sulcus  ;  margin  rounded 
above,  sinuate  at  its  junction  with  the  valve,  forming  the  byssal 
sinus.  The  cardinal  expansions  of  the  right  valve  are  similar  in 
dimensions  to  those  of  the  opposite  valve ;  nearly  in  the  same  plane 
with  the  body  of  the  shell,  and  defined  only  by  the  surface  striae 
and  the  sinus. 

Test  strong,  nacreous,  often  having  a  thickness  of  more  than  one 
millimetre.  Left  valve  marked  with  from  six  to  ten  or  twelve 
strong  rounded  rays,  which  originate  at  or  near  tlie  beak  and  con- 
tinue simple  to  the  margin.  The  interspaces  are  marked  by  smaller, 
alternating  costae,  increasing  by  interstitial  addition  as  the  shell 
increases  in  size.  The  surface  is  also  ornamented  with  strong,  ele- 
vated, concentric  lamellose  striae  of  growth,  which  are  more  or  less 
distinctly  bent  backward  over  the  stronger  radii.  The  cardinal  ex- 
pansions are  marked  with  rays;  those  on  the  ear  in  well-preserved 
specimens  are  stronger  than  on  the  wing.  In  the  partially  exfoli- 
ated condition,  and  in  the  casts,  the  ears  show  the  concentric  striae; 
and  the  wings  show  evidences  of  the  rays.  In  some  conditions  the 
rays  are  nodose  from  the  concentric  laminae,  and  in  older  examples 
there  are  undulations  of  growth  which  interrupt  the  rays  and  in- 
crease their  nodose  aspect^  In  the  right  valve  the  surface  is  marked 
with  concentric  lines  which  are  more  crowded  on  the  cardinal  ex- 
pansions, and  with  a  few  strong  radii  on  the  wing,  which  are  some- 
times quite  obsolete.  The  casts  of  the  interior  sometimes  show 
traces  of  the  stronger  radji ;  but  usually  they  are  not  preserved. 
In  the  various  phases  of  maceration  and  exfoliation,  the  specimens 
present  gradation  from  the  finer  radii  to  the  stronger  ones,  and 
some  specimens  are  quite  destitute  of  surface  markings.  They  vary 
also  in  the  number  of  stronger  radii,  the  development  of  the  wing, 
the  comparative  length  and  width  of  the  body,  the  arcuation  of  the 
valves,  the  prominence  of  the  beaks,  and  the  thickness  of  the  test. 
In  rare  examples,  the  stronger  rays  below  the  umbo  are  broken  up 
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and  merged  with  the  finer  striae.  The  pallial  line  originates  in  a 
small,  deep,  anterior  muscular  impression  just  beneath  the  anterior 
tooth,  and  extends  nearly  parallel  with  the  margin  of  the  valve, 
almost  two-thirds  the  distance  from  the  beak  to  the  base  of  the 
shell,  where  it  is  abruptly  recurved,  terminating  in  a  large,  ovate, 
posterior  muscular  impression  directly  below  the  posterior  extremi- 
ties of  the  lateral  teeth.  Ligamental  area  marked  by  a  variable 
number  of  sharp,  narrow  grooves,  which  extend  to  the  extremities 
of  the  hinge-line,  and  probably  corresponding  to  the  successive 
laminaa  of  growth.  In  the  left  valve,  there  are  four  or  five  linear, 
diverging  cardinal  teeth  beneath  and  anterior  to  the  beak ;  in  the 
right  valve  only  two  or  three  such  teeth  are  seen.  Two  or  three 
linear,  slightly  diverging,  lateral  teeth,  are  situated  below  the  liga- 
mental area,  and  posterior  to  the  umbo. 

A  young  symmetrical  specimen  has  a  length  and  height  (without 
the  ear)  of  15  mm.;  and  the  greatest  extent  from  the  beak  to  the 
post-basal  margin  is  21  mm.  A  medium  sized  specimen  is  36  mm. 
in  vertical  height ;  extreme  distance  from  beak  to  base  47  mm.  ; 
length  parallel  to  hinge-line  35  mm.,  and  hinge-line  from  beak  to 
extremity  of  wing  38  mm.  Another  is  46  mm.  iu  vertical  height; 
extreme  distance  from  beak  to  base  52  mm.  ;  length  parallel  to 
hinge-line  46  mm.,  and  hinge-line  from  beak  to  extremity  of  poste- 
rior wing  56  mm.  A  specimen  of  different  proportions  is  52  mm. 
iu  vertical  height,  extreme  distance  from  beak  to  post-basal  margin 
63  mm.,  length  parallel  to  hinge-line  40  mm.,  hinge-line  from 
beak  to  extremity  of  posterior  wing  40  mm. 

This  species  iu  surface  ornamentation  differs  greatly  from  every 
other  form  below  the  carboniferous  period,  and  possesses  true 
pterinoid  characters  in  a  stronger  degree  than  any  other  species 
from  the  New  York  rocks.  The  right  valve  when  detached  is  not 
so  easily  distinguished  from  some  other  forms,  as  Pterinea  Cliemung- 
ensis  and  Actinoptera  Boydi. 

The  species  is  co-extensive  with  the  Hamilton  group  throughout 
the  State  of  New  York.  An  apparently  abnormal  form,  in  its  un- 
usually large  wing,  found  in  the  Chemung  group,  has  been  referred  to 
this  species ;  and  specimens  of  similar  character  are  common  in  certain 
localities. 

The  specimens  occurring  in  the  Chemung  group  are  much  larger, 
and  of  more  extravagant  growth,  than  any  yet  observed  iu  the 
Hamilton  group.  A  large  specimen  has  a  height  of  100  mm. ;  another 
measures  90  mm.  in  length,  and  is  of  equal  extent  along  the  hinge-line. 
The  costge  on  these  large  forms  are  often  only  four  in  number  and 
very  strong  and  broad.' 
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Formations  and  localities.  This  species  has  been  recognized  in  a 
single  ill-preserved  specimen  from  the  Corniferous  limestone,  at 
StaflEbrd,  Genesee  county,  N.  Y.  ;  casts  of  the  interior,  and  a 
single  extravagant  form  preserving  the  surface  characters,  have 
been  obtained  from  limestone  of  the  same  age  near  Columbus, 
Ohio.  It  is  abundant  in  the  Hamilton  group  at  numerous  localities 
from  Schoharie  to  Cayuga  lake,  more  rarely  in  the  western  part  of 
the  State ;  though  occurring  at  Hamburg  and  elsewhere  on  Lake 
Erie  shore.  It  is  found  in  the  upper  beds  of  the  Chemung  group  in 
Steuben  county,  N.  Y,,  and  Tioga  county,  Pa. 


'  Pterinea  interstrialis. 

Ptennea  inter strialis.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     UnpuUished. 

Shell  large ;  left  valve  obliquely  ovate,  narrow  above ;  length  and 
height  nearly  equal ;  anterior  and  basal  margins  regularly  curved  ; 
posterior  margin  produced.  Left  valve  moderately  convex,  de- 
pressed toward  base.  Right  valve  unknown.  Hinge-line  straight, 
about  equal  to  the  length  of  the  shell.  Beak  acute,  inclined  for- 
ward. Umbonal  region  not  prominent,  narrow,  limited  by  the 
cardinal  expansions  ;  subtending  an  acute  angle.  Wing  triangular, 
large ;  margin  concave  ;  extremity  acute.  Ear  triangular,  small. 
Surface  marked  by  about  twenty  regular,  strong,  rounded  rays  which 
originate  on  the  upper  part  of  the  umbo  and  continue  undivided  to 
the  margin  ;  with  broad,  flat  interspaces  marked  by  from  two  to  four 
slender,  sharp  radii,  and  crossed  by  fine  concentric  strife.  About 
twelve  of  the  strong  rays  reach  the  margin  of  the  valve  below  the 
middle  of  its  height,  the  remainder  come  out  on  the  upper  anterior 
margin.  The  wing  shows  the  radii  somewhat  less  strong  than  the 
body  of  the  valve.     The  ear  is  marked  by  strong  radii. 

The  specimen  described  has  a  greatest  length  of  about  55  mm., 
height  nearly  58  mm.,  hinge-line,  from  beak  to  extremity  of  wing, 
about  58  ram. 

This  species  somewhat  resembles  P.  fiahella  ;  and  differs  in  its  less 
convexity,  more  numerous  strong  rays  with  finer  intermediate  lines, 
and  less  conspicuous  concentric  stri^. 

Formation  and  locality.  In  sandstone  of  the  Chemung  group  at 
Chemung  Narrows,  Chemung  county,  N.  Y. 
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vPterixea  dispaxda. 

Pterinea  dispanda,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  15,  fig.  7.     Jan.,  1883. 

Shell  large;  body  very  broadly  ovate,  nearly  erect;  length  greater 
than  the  height ;  anterior  margin  very  convex  ;  basal  margin  ilat- 
tened,  not  produced  posteriorly.  Left  valve  regularly  convex,  and 
only  moderately  gibbous  on  the  umbo.  Right  valve  unknown. 
Hinge-line  straight,  greater  than  the  length  of  the  body,  extended 
posteriorly  beyond  the  margin  of  the  valve.  Beak  anterior,  nearly 
rectangular,  prominent,  directed  forward.  TJmbonal  region  ample. 
Ear  small,  separated  from  the  body  of  the  shell  by  a  broad  unde- 
fined sulcus,  which  is  marked  by  several  oblique  folds.  Byssal  sinus 
deep  and  abrupt.  Wing  very  large,  depressed-convex,  broad-tri- 
angular ;  defined  by  the  retral  curving  of  the  concentric  stride;  con- 
cave on  the  margin  ;  extremity  extremely  produced  and  acute. 

Test  ornamented  with  strong,  unequal,  rouaded  radii,  which  are 
sometimes  bifurcating  on  the  anterior  portion.  The  wing  is  marked 
"with  similar  smaller  rays  which  are  sometimes  fasciculate.  Entire 
surface  also  marked  by  concentric  lamellose  striaj,  which  at  irregu- 
lar intervals  are  crowded  into  fascicles,  giving  an  undulating  aspect 
to  the  surface,  and  a  low  nodose  appearance  to  the  stronger  rays. 

The  specimen  described  has  a  height  of  70  mm.,  length  about  80 
mm.,  and  the  length  of  the  hinge-line  about  90  mm. 

This  shell  bears  some  resemblance  to  the  more  extravagant  forms  of 
Pterijiea  jlahella,  but  it  is  larger  than  any  known  specimen  of  that 
species,  with  a  proportionally  longer  and  less  defined  body,  and  dis- 
tinctly different  surface  ornamentation. 

Formation  and  locality.  In  the  upper  beds  of  the  Chemung  group 
at  Mansfield,  Tioga  county.  Pa. 

X  Pterin-ea  Chemungensis. 

Avicula  Ghemungenm,  Conkad.    Jour.    Acad.  Xat.   Sci.,  Phila..  vol.  8,  p.  243. 

1842. 
Avicula  pectenifoi'mis,  HAijh.     Geolog.  Surv.  N.  Y.:  Rent.  Fourth  Dist.,  p.  263. 

1843. 
Ptennea   C/ieTOun^ren-ws  (Cojtrad),  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and 

Explanations  :  Pi.  16,  figs.  3,  7,  10,  12.     Jan.,  1883. 

Shell  very  large,  rhomboidal ;  body  of   shell  ovute,  narrower  above, 

nearly  erect,  or  sometimes  oblique  ;    length  less  than   the  height  ; 

greatest  length  below  the  middle  ;    basal  and   post-basal  margins 

rounded;  the  anterior  margin  above  the  middle  is  nearly  straight, 

[Sen.  Doc.  No.  38.]  37 
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and  the  corresponding  portion  of  the  posterior  margin  is  gently 
concave.  Left  valve  moderately  convex  above,  depressed-convex  in 
the  lower  part.  Right  valve  depressed-convex  toward  the  beak,  fiat 
or  slightly  concave  below.  Hinge-line  straight,  central;  length 
nearly  or  quite  equal  to  the  length  of  the  shell.  Beak  anterior, 
acute,  directed  forward,  ai'ching  a  little  over  the  hiuge-lme.  Um- 
bonal  region  not  strongly  defined,  most  prominent  a  little  below  the 
hinge;  subtending  an  acute  angle.  Ear  short,  nearly  equilateral, 
limited  by  a  rounded  sulcus;  margin  concave,  with  a  marked  sinu- 
osity and  arching  of  the  shell  for  the  byssal  sinus.  Wing  large,  tri- 
angular, and  extending  beyond  the  posterior  margin  of  the  valve, 
not  distinctly  defined  by  a  sulcus  or  by  marked  change  in  the  sur- 
face cliaracters  from  the  body  of  the  shell;  margin  straight  or 
slightly  concave;  extremity  obtuse.  In  the  right  valve  the  wing  is 
less  distinctly  defined  than  in  the  left. 
,1  Test  somewhat  thin;  left  valve  marked  by  slender,  filiform  rays 
variously  alternating  and  bifurcating,  or  sometimes  simple  from  the 
umbo  to  the  base,  continuing  over  the  wing,  and  somewhat  stronger 
on  the  anterior  cardinal  extremity  than  on  the  posterior ;  the  inter- 
spaces flat,  much  wider  than  the  rays.  The  surface  is  crossed  by 
fine,  closely  arranged,  concentric  strice,  .which  are  occasionally 
crowded,  giving  an  unequal  elevation  to  the  rays.  These  are  also 
often  interrupted  and  undulated,  either  from  accident  to  the  shell 
or  intermittent  growth,  and  are  sometimes  nearly  obsolete  at  the 
base.  The  right  valve  is  marked  by  the  same  interrupted  rays  on 
the  wing ;  on  the  body  of  the  shell  the  radii  are"  obsolete,  but  the 
concentric  strias  are  preserved.  The  specimens  are  generally  found 
as  casts,  or  in  an  extremely  macerated  condition.  Ligamental  area 
wide,  marked  by  fine,  narrow  grooves  the  whole  length  of  the 
hinge.     Obscure  indications  of  lateral  teeth  have  been  seen. 

A  left  valve  is  G2  mm.  in  length,  76  mm  in  height,  hinge-line  55 
mm.  Another  one  has  a  length  of  55  mm.,  height  and  hinge-lme 
each  62  mm.  A  very  large  sj)ecimen  is  85  mm.  in  height,  102  mm. 
from  beak  to  post-basal  margin,  length  70  mm,,  hinge-line  about 
65  mm.  A  right  valve  has  a  length  of  55  mm,,  height  60  mm., 
hinge-line  about  60  mm. 

The  form  varies  from  nearly  erect  to  considerably  oblique,  and  is 
usually  characterized  by  the  broadly  rounded  base  and  interrupted 
rays,  which  are  coarse  and  fine,  and  irregularly  arranged. 

This  species  resembles  P.  rigida,  but  the  radii  have  an  appearance 
of  less  rigidity,  the  hinge-area  is  narrower  and  the  shell  is  more 
oblique.  It  is  closely  allied  to  P.  consiniilis,  difiering  in  the  propor- 
tionally shorter  hinge-line,  greater  height  of  body,  and  less  obliquity. 
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Formation  and  locality.     lu  the  Cheniuug  group  at  Chemung  Nar- 
rows, Chemung  county,  N.  Y. 


^Pterixea  consimilis. 

Pterinea  consimilis.  Hall.  Pal.  X.  Y.,  vol.  v,  pt.  1.      Plates  and  Explanations  : 
PI.  15,  figs.  1,  2,  8,  9,  11.     Jan.,  1883. 

Shell  large,  sub-rhomboidal,  nearly  orbicular;  length  greater  than 
the  height;  margins  regularly  curved,  moderately  joroduced  on  the 
posterior  end.  Left  valve  convex  above,  depressed-convex  below. 
Eight  valve  convex  on  the  umbo,  flat  or  slightly  concave  below. 
Hinge-line  straight,  length  equal  to  or  a  little  greater  than  the 
length  of  the  yalve.  Beak  acute,  anterior,  inclined  slightly  for- 
ward, not  rising  above  the  hinge.  Umbonal  region  prominent  but 
not  strongly  limited,  subtending  more  than  a  right  angle.  Ear 
small,  limited  by  the  abrupt  slope  of  the  umbo,  which  becomes  a 
distinct  sulcus  in  the  right  valve;  margin  convex  (except  in  the 
byssal  sinus);  extremity  rounded.  Byssal  sinus  not  distinct.  Wing 
broad,  triangular,  undefined,  much  extended;  margin  concave; 
extremity  acute. 

Surface  of  left  valve  marked  by  numerous  flattened,  slender,  fili- 
form rays,  with  broad,  flat  interspaces,  which  are  marked  by  one  or 
two,  more  or  less  distinct,  finer  rays.  The  radii  are  often  undulat- 
ing, and  become  obscure  toward  the  base.  The  cardinal  expan- 
sions are  correspondingly  marked.  Fine,  closely  arranged,  incon- 
spicuous concentric  stria?  cross  the  surface.  The  wings  of  both 
valves  are  similar  in  surface  characters.  The  body  of  the  right 
valve  shows  the  concentric  stria?,  with  obscure  indications  of  rays. 
Ligamental  area  broad,  marked  by  fine  parallel  grooves  the  entire 
length.  Lateral  teeth  two,  strong,  converging.  Cardinal  teeth 
preserved  as  three  short  plications  under  the  beak  of  the  left  valve. 
Pallial  line  simple,  originating  anterior  to  the  beak,  continuing 
nearly  parallel  to  the  margin  of  the  valve,  recurving  and  terminat- 
ing in  a  large  muscular  scar  on  the  post-cardinal  slope  adjacent  to 
the  wmg. 

A  left  valve  has  a  length  of  52  mm.,  height  49  mm.,  hinge-line 
about  50  mm.  A  right  valve  has  a  length  of  46  mm.,  height  40 
mm.,  hmge-lme  48  mm. 

This   species   differs   from  P.  Ohemungensis  in  being  shorter,  pro- 
portionally more  extended  on  the  hinge-line,  with  wider  ligamental 
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area,  more  distinct  radii,  and  greatly  different  proportions  of  length 
and  breadth,  as  shown  in  the  right  valves. 

Formation  and  localities.     In  the  Ch-emung  group  at  Buck's  quarry 
and  Chemung,  Chemung  county,  and  Smithboro,  Tioga  county,  N.  Y. 

vPterina  eigida. 

Pterineariffida,B.Ahij.     Pal.  N.Y.,  vol.  v.  pt.  1.     Plates  and  Explanations  :  PI. 
16,  figs.  5, 6.     Jan.  1883. 

Shell  of  medium  size,  sub-rhomboidal,  erect  ;  body  ovate,  narrow 
above  ;  length  somewhat  less  than  the  height ;  margins  regularly 
rounded,  slightly  extended  on  the  post-basal  portion  and  straight 
along  the  posterior  side.  Left  valve  moderately  convex  above,  de- 
pressed-convex below.  Right  valve  unknown.  Hinge-line  straight ; 
length  about  equal  to  the  length  of  the  valve.  Beak  acute,  promi- 
nent, directed  forward,  rising  to  the  hinge-margin.  Urabonal  re- 
gion elevated,  subtending  an  acute  angle.  Ear  small,  limited  by 
the  moderate  byssal  sinus  and  broad  sulcus.  Wing  large,  broad- 
triangular,  undefined;  margin  slightly  concave;  extremity  angular. 
Surface  marked  with  about  thirty  slender,  rigid,  rounded  rays, 
which  are  sometimes  flat  or  grooved  along  the  summit,  continuous 
from  the  upper  part  of  the  umbo  ;  with  wider  flat  interspaces 
which  sometimes  show  a  fine  intermediate  ray  coming  in  below  the 
umbo.  The  cardinal  expansions  are  marked  by  rays  of  the  same 
character.     Lines  of  growth  cross  the  surface. 

A  medium  sized  specimen  has  a  length  of  31  mm.,  height  34  mm., 
hinge-lme  about  35  mm.  A  smaller  specimen  is  26  mm.  in  length, 
25  mm.  in  height,  hinge-line  24  mm. 

This  species  bears  a  general  resemblance  to  F.  Chemungensis  ;  it 
differs  in  its  continuous  and  comparatively  stronger  rigid  radii.  The 
group  of  four  species,  beginning  with  F.  Chemungensis,  is  well 
marked  and  have  many  characters  in  common;  but  nevertheless,^ 
present  differences  which  warrant  their  specific  separation. 

Formation  and  localities.     In  the  Chemung  group,  at  several  local! 
ties  in  Chemung  county,  N.  Y.  1 

"^  Pterinea  prora. 

Pterineaprora,  Hall.    Pal.N.Y.,  vol.  v,  pt.  1.      Plates  and  Explanations:  PL 
16,  figs.  4,13,14.     Jan.,  1883. 

Shell  of  medium  size  or  larger,  sub-rhomboidal,  oblique  ;  body  ovate, 
narrow  above;  length  one-fourth  greater  than  the  height ;  margins 
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regularly  rounded,  extended  on  the  post-basal  portion  and  sloping 
rapidly  into  the  sinus  of  the  wing.  Left  valve  moderately  convex. 
Right  valve  depressed-convex  above,  flac  or  concave  below,  appa- 
rently smaller  than  the  left.  Hinge-line  straight,  longer  than  the 
length  of  the  valve,  and  extending  beyond  both  margins.  Beak 
small,  acute,  directed  forward,  situated  at  about  the  anterior  fifth  of 
the  hinge.  Umbonal  region  undefined,  not  prominent.  Ear  about 
one-fifth  the  length  of  the  wing,  separated  from  the  body  of  the 
valve  by  a  shallow,  undefined  sulcus  and  marked  byssal  sinus ; 
margin  convex  ;  extremity  rounded.  Wing  large,  triangular,  ex- 
tended, defined  beyond  only  by  the  change  in  the  curvature  of  its 
margin  from  that  of  the  body  of  the  valve ;  margin  deeply  con- 
cave ;  extremity  acute. 

Surface  of  left  valve  marked  with  regular,  rounded,  sub-equal  rays 
with  flat  interspaces  which  are  sometimes  marked  by  intermediate 
rays;  crossed  by  fine,  concentric  lines  of  growth.  The  cardinal 
expansions  of  both  valves  show  the  same  character  of  radii  as  the 
body  of  the  left  valve.  The  right  valve  has  subdued  rays  in  the 
lower  posterior  portion;  the  upper  part  shows  only  the  concentric 
markings  in  regular  lamellae  of  growth. 

One  specimen  is  34  mm.  in  length,  28  mm.  in  height,  hinge-line 
44  mm.  Another  is  38  mm.  in  length,  32  mm.,  in  height,  hinge- 
Ime  about  47  mm. 

This  species  has  a  resemblance  to  the  left  valve  of  P.  avis  ;  but  the 
eft  valve  of  the  present  species  has  greater  convexity,  more  extended 
linge-line,  and  a  broad,  deep  sinuosity  in  the  margin  of  the  wing. 

Formation  and  localities.  In  the  Chemung  group  at  Buck's  quarry 
lear  Elmira,  and  Chemung  Upper  Narrows,  Chemung  county,  N.  Y. 

The  three  following  species  have  the  right  valves  convex,  and  the 
eft  valve  nearly  flat  or  concave,  being  the  reverse  in  this  respect  of 
he  preceding  species  of  the  group.  The  hinge-area  is  narrow  and 
eeth  have  not  been  observed,  while  the  surface  markings  are  peculiar 
ind  characteristic  in  the  three  forms  here  described.  For  these  rea- 
ons  I  have  considered  it  desirable  to  distinguish  them,  for  the 
)resent,  under  a  sub-generic  head. 
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VERTUMNIA    (subgenus). 
-  Pterinea  (Vertumnia)  reversa. 

Ptcrinea  reversa.  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.  Plates  and  Explanations:  PI. 

•24,  figs.  6,  13.     Jan.,  1883. 

Shell  large,  rhomboid-orbicular ;  body  somewhat  oblique ;  length 
aud  height  nearly  equal ;  margins  regularly  rounded,  a  little  more 
extended  on  the  posterior  side.  Left  valve  flat,  or  slightly  concave, 
except  near  the  umbo.  Right  valve  moderately  convex,  the  greatest 
convexity  about  the  middle  of  the  height.  Hinge-line  straight, 
length  equal  to  the  length  of  the  valve,  extending  anteriorly 
beyond  the  margin.  Beak  of  left  valve  depressed,  obtuse,  unde- 
fined, erect.  Beak  of  right  valve  low,  obtuse,  inclined  forward. 
Umbo  not  distinct  in  either  valve.  Ear  of  the  right  valve  limited 
by  a  distinct  broad  byssal  sinus.     Wing  triangular,  undefined. 

Surface  marked  by  strong,  rounded,  simple,  continuous  radii 
originating  upon  the  umbo;  with  wide,  flat  interspaces,  which, 
in  the  right  valve,  show  occasionally  a  finer  ray;  crossed  by  regu- 
larly arranged,  sharp,  concentric  striae,  which  are  conspicuous  both 
on  the  rays  and  interspaces.  The  rays  are  obscure  and  distant  on 
the  upper  part  of  the  cardinal  expansions. 

A  large  right  valve  has  a  length  of  50  mm.,  height  47  mm., 
hinge-line  55  mm. 

This  species  differs  from  P.  frora  by  its  lesser  obliquity,  the  in- 
definiteness  of  the  cardinal  expansions,  the  convexity  of  the  right 
valve,  and  the  flat  or  concave  character  of  the  left  valve. 

Formation  and  localities.  In  the  Chemuug  group  near  Elmira,  at 
the  Upper  Narrows  of  Chemung  river,  X.  Y.,  and  in  Tioga  county, 
Pa. 

^  Pterinea  (Vertumnia)  ayis. 


Pterinea  reversa  var.  avis,  Hall.     Pal.  N.Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions  :  PI.  24,  figs.  9,  11, 13.     Jan.,  1888. 

Shell  of  medium  to  large  size,  rhomboidal,  oblique  ;  body  ovate ; 
length  greater  than  the  height ;  margin  moderately  rounded  in  front, 
becoming  full  on  the  posterior  side .  Left  valve  depressed-convex 
above,  flat  or  concave  below.  Right  valve  convex;  the  greatest 
convexity  about  the  middle  of  the  valve.  Hinge-line  straight, 
length  greater  than  the  length  of  the  shell,  extended  anteriorly  be- 
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yond  the  margin  of  the  valve.  Beak  low,  obtuse,  inclined  forward, 
situated  on  the  anterior  third  of  the  hmge-line.  Cardinal  expan- 
sions unequal,  triangular,  flat ;  margins  concave ;  extremities 
mucrouate.  Ear  limited  by  a  broad,  shallow  sulcus  extending  from 
the  beak  to  the  rounded  byssal  sinus.     Wing  large,  undetined. 

Surface  of  both  valves  marked  by  about  twenty-five  strong, 
rounded,  equal  rays,  reaching  from  the  umbo  to  the  base,  with 
broad,  flat  interspaces  which  occasionally  show  a  single  fine  inter- 
mediate ray.  The  same  surface  characters  extend  oyer  both  cardi- 
nal expansions.  The  entire  surface  is  marked  by  fine,  regular,  sharp, 
continuous,  concentric  stride. 

A  left  valve  has  a  length  of  44  mm.,  height  31  mm.,  hinge-line 
49  mm.  A  large  right  valve  has  a  height  of  45  mm.,  length  65 
mm.,  and  hinge-line  about  65  mm. 

This  species  resembles  P.  reversa,  but  difEers  in  its  comparatively 
greater  obliquity,  more  extended  hinge,  and  proportionally  greater 
length.  It  difi'ers  from  P .  prora  in  the  flatness  of  the  left  valve,  the 
strong  rays,  the  sharp  elevated  striae,  and  the  convexity  of  the  right 
valve. 

Formation  and  locality.  In  the  Chemung  group  at  Buck's  quarry, 
near  Elmira,  Chemung  county,  N.  Y. 

^    Pterinea  (Vertumnia)  reproba. 

P terinea  {Vertumnia)  reproba.,  ^>iLjj.      Pal.  X.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  of  medium  size,  rhomboidal  ;  body  oblique ;  length  somewhat 
greater  than  the  height  ;  pallial  margin  regularly  rounded,  becom- 
ing produced  behind  and  extending  thence  in  a  nearly  direct  line 
to  the  hinge.  Valves  depressed-convex,  the  right  valve  the  more 
convex  ;  very  similar  in  form  and  surface  markings.  Hinge-line 
straight,  length  greater  than  the  greatest  length  of  the  shell,  ex- 
tended anteriorly  considerably  beyond  the  margin  of  the  valve. 
Beaks  obtuse,  not  prominent,  directed  forward,  anterior  to  the  mid- 
dle. Umbonal  region  undefined.  Ear  defined  by  a  shallow  sulcus  ; 
margin  concave  ;  extremity  acute.  Byssal  sinus  moderate,  marked 
in  the  right  valve  by  a  partial  reflexion  of  the  margin.  Wing  large, 
triangular  and  undefined  ;  margin  nearly  straight  below,  slightly 
concave  toward  the  extremity,  which  is  acute. 

Surface  marked  by  numerous  strong,  rounded  rays,  which  alternate 
on  the  left  valve,  and  duplicate  on  the  right  valve.  The  interspaces 
are  equal  to,  or  greater  than,  the  radii;  the  rays  are  finer  on  the 
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cardinal  expansions,  and  very  obscure  on  the  ear  and  umbonal 
region  or  the  riglit  valve.  Concentric  striaB  regular,  sliarp.  Liga- 
mental  area  narrow,  and  marked  by  one  or  two  longitudinal  farrows. 
The  sharp  stride  in  their  extension  over  the  hinge-margm  give  the 
exterior  a  crenulated  appearance. 

A  left  valve  has  a  length  of  25  mm.,  height  22  mm.,  hinge-line 
30  mm.  A  right  valve  has  a  length  of  36  mm.,  height  28  mm., 
hinge-line  37  ram. 

This  species  differs  from  Pterinopecten  Vertumnus  by  its  compara- 
tively longer  hinge-line,  more  extended  ear,  less  distinctly  curving, 
narrower  and  more  abruptly  elevated  radii  on  the  left  valve  ;  and 
stronger,  not  undulating,  duplicating  radii  of  the  right  valve.  The 
form  and  proportions  are  similar  to  Pterinopecten  Icetus,  but  it  is  a 
larger  and  coarser  form,  with  the  right  valve  convex.  The  geological 
positions  of  the  two  species  are  quite  different.  The  character  of  the 
surface  ornamentation  distinguishes  it  from  Pterima  prora  and  Pter- 
inea  avis. 

Formation  and  locality.  In  shales  of  the  Chemung  group,  600  feet 
above  the  base  of  the  formation,  at  Ithaca,  N.  Y. 


ACTINOPTERIA,    Hall. 
Actinopteria  eximia. 

Actinopteria  eximia.  Hall.  Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and  Explanations: 
PI.  25,  fig.  1.     Jan.,  1883. 

Shell  small,  rhomboidal ;  body  falciform,  very  oblique  ;  length  more 
than  one-third  greater  than  the  height ;  margin  broadly  curved 
along  the  ventral  side  and  abruptly  recurved  over  the  posterior  end. 
Left  valve  convex.  Right  valve  unknown.  Hinge-line  straight, 
less  than  the  length  of  the  valve.  Beak  acute,  directed  forward. 
Umbonal  angle  about  60°.  Ear  short,  oblique,  limited  by  a  dis- 
tinct sulcus;  margin  convex;  extremity  rounded.  Wing  imper- 
fectly preserved  in  the  specimen  described,  apparently  joining  the 
body  near  the  middle  of  the  post-cardinal  slope,  and  very  strongly 
defined;  margin  concave,  extending  acutely  backward;  extremity 
acute. 

Test  marked  by  about  twenty  strong,  elevated  slender  rays,  with 
regular  lamellae  of  growth  which  are  extended  and  bent  backward 
on  crossing  the  rays,  producing  strong  semi-tubular  spines.  The 
cardinal  expansions  preserve  only  the  lines  of  growth. 
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The  specimen  described  has  a  length  of  20  mm.,  and  height  of  14 


mm. 


The  characters  of  form  and  surface  ornamentation  are  very  char- 
acteristic, and  the  species  is  important  as  being  the  only  one  of  the 
genus  yet  found  in  the  Schoharie  grit.  It  differs  from  A.  muricata 
in  its  narrower  and  more  oblique  body  and  shorter  wing,  as  measured 
along  the  post-cardinal  slope. 

Formation  and  locality.     In  the  Schoharie  grit,  at  Schoharie,  N.  Y. 


4_       ACTIXOPTERIA    MURICATA. 

Avicula  muricata,  Hall.  Geolog.  Surv.  Jf.  Y.:  Rep.  Fourth  Dist.,  p.  181-  1843. 
Pteronites  muricatus,  Hall.    S.  A.  Miller.  Cat.  Amer.  Pal.  Foss,    p.  202.  1877. 
Actinopteria  muricata,  HaiAj.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates   and   Explana- 
tions; PI,  17,  figs.  1-3.     Jan.,  1.883. 

Shell  small,  sub-rhomboidal;  body  sub-ovate,  very  oblique;  length 
one-third  greater  than  the  height ;  margin  rounded  below,  turning 
abruptly  backward  on  the -posterior  side,  and  extending  in  a  direct 
liue  to  the  beak.  Left  valve  convex.  Right  valve  unknown. 
Hinge-line  straight  from  the  beak  to  the  jjosterior  extremity,  sloj)- 
ing  downward  on  the  anterior  side ;  entire  length  greater  than  that 
of  the  body  of  the  shell.  Beak  acute,  arching  over  the  hinge,  in- 
clined forward,  situated  at  the  anterior  third  of  the  hinge-line, 
Umbonal  region  subtending  an  acute  angle.  Ear  broad-triangular, 
separated  from  the  body  of  the  shell  by  a  broad  undefined  sulcus 
which  is  limited  by  a  strong  sub-angular  fold  extending  from  the 
beak,  and  by  the  deep  rounded  byssal  sinus;  margin  convex;  ex- 
tremity obtuse.  Wing  flat,  triangular,  defined  by  having  more  sub- 
dued surface  rays;  margin  deeply  sinuate;  extremity  mucronate. 

Test  thin,  marked  with  from  eight  to  twelve  strong  filiform  rays, 
with  finer  intermediate  ones  in  the  broad,  flat  interspaces.  The 
rays  on  the  wing  are  somewhat  subdued.  Surface  crossed  by  fine 
concentric  lines  of  growth,  Avhich,  at  intervals,  are  crowded  and 
raised  into  lamellae,  and  on  the  rays  are  produced  into  tubular 
spines.  These  spines  are  seen  only  in  the  better  preserved  speci- 
mens, and  appear  in  the  casts  as  elongate  elevations  upon  the  rays. 
The  concentric  striae  are  conspicuous  in  the  anterior  sulcus.  Liga- 
mental  area  grooved. 

The  largest  specimen  has  an  entire  length  of  10  mm.,  heiglit  10 
mm.,  hinge-line,  to  the  imperfect  posterior  extremity,  12  mm.  A 
smaller   specimen  has  an  entire  length  of  14  mm.,  height  9  mm., 
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298  Thirty-fifth  Report  on  the  State  Museum. 

hinge. line  15  mm.     The   smallest  specimen  measures   10  mm.   in 
length  of  body  and  hinge-line,  and  6  mm.  in  height. 

In  form  and  surface  characters  this  species  is  quite  unlike  any  other 
described  from  these  rocks.  In  some  respects  it  resembles  A.eximm, 
but  has  more  extended  wing  and  less  elongate  body. 

Formation  and  loadity.  In  the  Marcellus  shale  at  Littleville  near 
West  Avon,  Livingston  county,  N.  Y. 


-^    Actinopteria  Doris. 

Actinopteria  Leander,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates   and  Explana- 
tions. PI.  17.  fig.  4.     Jan.,  188o. 
Actinopteria  Doris,  H.\ll.     Pal.  N.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  small,  sub-rhomboidal ;  body  obliquely  sub-ovate;  length  a 
little  greater  than  the  height  ;  margins  regularly  rounded,  sloping 
abruptly  from  the  upper  part  of  the  posterior  side  to  the  beak. 
Left  valve  depressed-convex.  Right  valve  unknown.  Hinge-line 
straight,  about  equal  to  the  length  of  the  shell  (imperfect  in  the 
specimen  described).  Beak  depressed,  inclined  forward,  situated  at 
the  anterior  third  of  the  hinge.  Umbonal  region  not  defined,  sub- 
tending an  acute  angle.  Ear  not  observed.  Wing  large,  flat,  not 
distinctly  defined ;  margin  concave  ;  extremity  acute. 

Test  thin,  marked  by  regular,  equal,  rounded  radii,  with  wider 
fiat  interspaces,  and  sometimes  with  obscure  intermediate  rays. 
The  wing  shows  finer  rays,  somewhat  crowded  at  its  junction  with 
the  body.  The  fine,  concentric  lines  of  growth  are  stronger  on  the 
anterior  of  the  valve,  giving  a  cancellate  aspect  to  the  surface. 
Ligamental  area  with  one  or  two  longitudinal  grooves. 

The  specimen  has  a  length  of  18  mm.,  height  16  mm. 

Formation  and  locality.     In  the  Marcellus  shale  at  East  Bloomfield, 
Ontario  county,  N.  Y. 

:     Actinopteria  subdecussata. 

rtcronitcs  suhdecussata,'R\i^iL..     MS.,  vol  v.     1877. 

"  "  "  S.   A.   Miller.     Cat.  Amer.  Pal.  Foss.,  p.  202. 

1877. 

Actinopteria   subdecussata.    Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates    and    Ex- 
planations :  PI.  17,  figs.  23,  25-27,  29-31  ;  pi.  19,  fig.  25.     Jan.,  1883. 

Shell  large,  sub-rhomboidal,  very  oblique  ;  body  elongate  sub-ovate ; 
height  about  one-third  less  than  the  length  ;  margins  regularly 
curved,  becoming  more  extended  on  the  posterior  side.     The  left 
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valve,  in  old  specimens,  has  the  umbo  convex  above,  depressed- 
convex  or  fiat  below,  while  in  young  specimens  the  umbo  is  altogether 
convex  or  gibbous.  Right  valve  moderately  convex  near  the  umbo, 
flat  or  concave  below  the  middle.  Hinge-line  straight,  length  about 
one-fifth  less  than  the  length  of  the  shell,  not  extending  as  far  as 
the  posterior  margin  of  the  left  valve,  but  extending  beyond  the 
posterior  margin  of  the  right  valve.  Beak  acute,  directed  forward, 
somewhat  prominent,  anterior,  nearly  terminal.  U'mbonal  region 
(in  young  shells)  well-marked  by  the  sulci ;  umbonal  angle  acute. 
Ear  very  small,  separated  by  a  vertical  sulcus.  Wing  large,  trian- 
gular, defined  in  young  shells  by  the  abrupt  convexity  of  the  post- 
cardinal  slope ;  in  old  specimens  not  distinctly  defined ;  margin 
concave  ;  extremity  acute.  The  wing  of  the  right  valve  is  larger, 
and  extends  beyond  the  margin  of  the  shell. 

Test  comparatively  thm,  marked  with  regular,  sub-angular,  alter- 
nating radii,  the  stronger  ones  extending  from  the  summit  of  the 
umbo  ;  a  second  set  intercalated  on  the  lower  part  of  the  umbo,  and 
a  third  set  of  smaller  ra3-3  coming  in  toward  the  margin.  The  first 
and  second  series  only  are  shown  in  young  shells.  In  the  right 
valve  the  radii  are  more  subdued.  The  rays  extend  over  the  cardinal 
expansions  of  both  valves  in  nearly  uniform  size.  Concentric, 
elevated,  regularly  rounded  stride  of  growth  cross  the  rays,  and  can- 
cellate  the  surface,  and  at  intervals  are  crowded  together,  giving  it 
a  lamellose  aspect.  Ligamental  area  marked  by  one  or  two  parallel 
grooves. 

A  large  specimen  has  a  length  of  05  mm  ,  height  47  mm.,  hinge- 
line  55  mm.  A  specimen  of  medium  size  has  a  length  of  51  mm., 
height  35  mm.,  hinge-line  41  mm.  A  smaller  example  has  a  length 
of  18  mm.,  height  11  mm,,  hinge-line  13  mm. 

This  species  is  similar  in  form  to  A.  decussata,  but  differs  in  the 
convexity  of  the  valves  and  the  less  strongly  decussated  character  of 
the  ornamentation,  the  rays  being  continuous  and  annulated  by  the 
concentric  strife,  while  in  that  species  the  rays  are  interrupted  by 
strong  concentric  lamellas,  between  which  are  the  finer  lines  of  growth. 
This  species  is  also  less  abundant  and  more  restricted  in  geographical 
range. 

Formation  and  lomditij.  In  the  shales  of  the  Hamilton  group  on 
the  shores  of  Canandaigua  lake,  and  near  Bellona,  Yates  county,  N.  Y. 
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ACTINOPTERIA    DECUSSATA. 

Avicula  decussata,  Hall.   Geolog.  Surv.  N.  Y.-  Rep.  Fourtli  Dist.,  p.  203.  1843. 
Pteronitef)  decussata,  B.Ai.ij.     S.A.Miller.   Cat.  Amer.  Pal.  Foss.,  p.  202.  1877. 
Actinopteria  decussata.  Hall.     Pal.  N.  T  ,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PL  17,  figs.  24,  28  ;  pi.  18,  figs.  1-15.     Jan.,  1883. 

Shell  large,  sub-rliomboidal ;  body  sub-ovate,  very  oblique ;  length 
about  one-fourth  greater  than  the  height;  margins  regularly  curv- 
ing; the  anterior  margin  sometimes  nearly  vertical;  posterior  mar- 
gin more  abruptly  rounded.  Valves  convex;  the  right  valve  less 
convex  and  smaller  than  the  left  valve.  Hinge-line  straight,  less 
than  the  length  of  the  valve.  Beak  acute,  prominent,  inclined  for- 
ward, situated  close  to  the  anterior  end  of  the  shell.  Umbonal  region 
prominent,  and  m  the  left  valve  gibbous ;  subtending  an  acute 
angle.  Ear  small,  separated  from  the  valve  by  a  broad  sulcus, 
bevond  which  it  is  a  mere  fold  in  the  shell.  Wing  large,  triangular, 
flat,  extending  nearly  to  the  margin  of  the  valve  ;  limited,  in  the 
left  valve,  by  a  more  or  less  distinct  sulcus,  and  the  abrupt  bending 
of  the  concentric  striae  ;  margin  concave  ;  extremity  acute.  This 
character  of  the  wing  is  somewhat  less  marked  in  the  right  valve. 

Test  thick:  the  left  valve  marked  with  strong,  prominent, 
rounded  radii,  regularly  alternating  with  finer  ones  on  the  posterior 
half  of  the  valve  ;  crossed  at  regular  intervals  by  strong  concentric 
lamellae ;  the  interspaces  marked  by  fine  lines  of  growth.  From 
maceration  or  exfoliation  these  surface  characters  are  usually  only 
partially  preserved,  or  nearly  obsolete.  In  certain  conditions  the 
rays  become  nodose  where  crossed  by  the  lamellee,  and  in  many 
examples  the  concentric  strige  interru])t  the  rays,  leaving  them 
alternating  above  and  below  the  lamellae.  The  surface  characters  of 
the  body  are  continued  on  the  wing,  while  on  the  ear  the  concentric 
striae  are  crowded  and  conspicuous,  and  the  rays  obsolete.  In  the 
right  valve  the  markings  are  much  subdued,  the  rays  often  obsolete, 
especially  on  the  lower  part  of  the  valve,  and  the  concentric  lamellae 
are  simple  undulations  of  the  surface.  Ligamental  area  narrow, 
linear;  marked,  apparently,  by  a  single  groove.  The  cast  shows  a 
fold  corresponding  to  the  sulcus  limiting  the  wing.  Pallial  line 
extending  from  just  anterior  and  below  the  umbo  to  the  posterior 
portion  of  the  body  and  thence  recurving,  terminating  in  a  small 
oval  muscular  impression.  No  evidences  of  teeth  are  seen  in  the 
casts  or  the  interior  of  valves. 

A  large  specimen  has  a  length  of  76  mm.,  height  56  mm.,  hinge- 
line  62  mm.  A  medium-sized  example  has  a  length  of  52  mm., 
height  43  mm.,  hinge-line  42  mm. 
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This  form  differs  from  A.  suhdecussata  in  the  greater  and  nearly 
equal  convexity  of  the  valves,  the  stronger,  rounded  rays,  and  their 
interruption  by  the  concentric  lamellae. 

Formation  and  localities.  In  the  Hamilton  group,  at  numerous 
places  in  Central  and  Western  New  York. 

_L   ACTIXOPTERIA    BOYDI. 

Avicula  Boydii,  Coxrad.     Jour.  Acad  Nat.  Sci.,  Phila.,  vol.  viii,  p.  237,  pi.  12, 

fig.  4.     1842 
Ptennea  Boydii,  Co^^AJ).     S.  A.  MUlLEr.     Cat.  Amer.  Pal.  Foss.,  p.  201.    1877. 
Avicula  quadrula,  Conrad.     Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  viii,  p.  243,  pi. 

13,  fig.  5.     1842.    ^ 
Actinopteria  Baydii,  Haul.      Pal.N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explanations  : 

PI.  19,  figs.  2-24,  26-30;  pi.  23,  figs.  5,  6      Jan.,  1883. 
Compare  Avicula  perobliqua,  Conrad.     Jour.  Acad  Nat.  Sci.,  Pliila.,  vol.  viii, 

p.  335,  pi.  12,  fig.  1.     1842. 
CormpsiTe  Avicula pleuroptera,  Coxrad.     Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  viii, 

p.  243,  pi.  13,  fig.  2.     1842. 

Shell  of  medium  size,  rhomboidal ;  body  ovate,  varying  m  propor- 
tions, the  longitudinal  axis  at  an  angle  with  the  hinge-line  of  from 
45°  to  60°  ;  length  varying  from  nearly  equal  to  one-fourth  greater 
than  the  height;  margins  regularly  rounded  below,  straight  and 
nearly  vertical  for  a  short  distance  in  front;  post-basal  side  ex- 
tended. Valves  convex,  the  right  valve  a  little  less  convex  than 
the  left.  Hinge-line  straight  from  the  anterior  side  of  the  beak  to 
the  posterior  extremity.  Beak  anterior,  acute,  prominent,  inclined 
forward,  rising  above  the  hinge  in  the  left  valve.  Umbonal  region 
prominent,  subtending  an  acute  angle.  Ear  short,  oblique,  limited 
by  a  deep  but  not  sharply  defined  sulcus.  Wing  large,  triangular, 
not  distinctly  separated  from  the  body  of  the  shell;  margin  con- 
cave ;  extremity  acute.  In  the  right  valve  the  ear  is  somewhat  more 
extended,  the  sulcus  not  strong,  but  the  byssal  sinus  is  marked;  the 
wing  is  proportionally  larger  and  usually  more  acute  at  the  extremity. 
Test  thick ;  the  left  valve,  ili  well-preserved  specimens,  is  marked 
by  numerous  strong,  simple,  sharp  rays,  which  are  continuous  from 
the  umbo  to  the  margin,  with  rarely  intercalated  finer  rays ; 
crossed  by  regular,  sharp,  elevated,  concentric  lamellas  which  (in 
good  specimens)  are  produced  into  subtubular,  spiniform  extensions 
upon  the  rays.  Lines  of  growth  are  seen  between  the  lamella.  On 
the  wing  the  rays  are  more  subdued,  while  the  concentric  lamellaj 
are  strong.  .  The  ear  is  marked  only  by  the  crowded  concentric 
striae.  On  the  right  valve  the  radii  are  obsolete  on  the  body  and 
■well-marked  on  the  wing,  and  the  lamellose  expansions  are  conspicu- 
ous.    In  some  casts  they  appear  as  undulating  elevated  lamellje. 
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Pallial  line  extending  parallel  to  the  margin  of  the  shell  and  termi- 
nating in  a  muscular  impression  on  the  posterior  slope.  A  small 
muscular  impression  is  also  seen  just  in  front  of  the  beak,  and  ob- 
scure indications  of  one  or  two  lateral  teeth.  Ligamental  area 
narrow,  striated,  marked  by  two  or  three  slender  grooves,  Avhich  are 
slightly  divergent  from  the  hinge-line. 

One  of  the  original  specimens  of  A.  quadrtda  {=A.  Boydi)  has 
a  length  of  30  mm.,  height  and  hinge-line  each  28  mm.  A  similar 
specimen  has  a  length  of  25  mm.,  height  and  hinge-line  each  23 
mm.  Two  large  specimens  belonging  to  the  group  of  A.  Boydi 
have  the  folloAving  respective  dimensions  :  length  38  and  40  mm., 
height  38  and  35  mm.,  hinge-line  34  and  30  mm. 

This  species,  m  older  specimens,  resembles  A.  sichdecussata,  but 
differs  in  the  character  of  the  rays,  in  the  less  obliquity,  and  the  wider 
body.  The  left  valve  somewhat  resembles  the  right  valve  of  Avicula 
reticulata,  Hisinger,  but  a  comparison  of  the  right  valves  of  both 
species  shows  them  to  be  different.  The  forms  here  classed  under  one 
specific  designation  were  described  by  Mr.  Conrad  under  different 
species,  viz. :  Avicula  Boydii,  A.  quadrula,  A.  pleuroptera,  and  prob- 
ably A.  2Jerobllqua. 

The  species  in  its  various  stages  of  growth  and  state  of  preserva- 
tion presents  a  great  variation  in  form  and  surface  characters.  The 
usual  condition  is  that  of  casts  of  the  interior  or  specimens  more  or 
less  exfoliated,  leaving  the  surface  markings  subdued  or  obsolescent, 
and  in  a  few  specimens  only,  have  the  entire  characters  of  the  test  in 
either  or  both  valves  been  observed.  The  older  specimens  show  an 
extension  of  the  shell  along  the  post-basal  margin  which  is  marked 
by  concentric  stria3  and  undulations,  while  the  rays  become  interrupted 
and  obsolete.  After  a  study  and  comparison  of  a  very  large  number 
of  individuals,  it  has  not  been  found  possible  to  draw  any  satisfactory 
line  of  specific  distinction. 

Fo7'7natio7i  and  localities.  In  the  shales  of  the  Hamilton  group ; 
abundant  at  numerous  places  in  the  -eastern  and  central  portions  of 
the  State. 

4  Actinopteria  pekobliqua. 

Avicula  per ohliqua,  Conkad.     Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  viii,  p.  235,  pi. 

12,  fig.  1.     1843. 
Actinopteria  peroUiqua  {Co'NRab),  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and 

Explanations  :  PL  19,  fig.  31.     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  body  very  oblique,  narrow- 
ovate  ;  length  one-third  greater  than  the  height ;  anterior  margin 
truncate  or  slightly  concave ;  basal  margin  regularly  arched   and 
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acutely  rounded  over  the  post-basal  side.  Valves  very  convex. 
Left  valve  gibbous  in  the  upper  i)art,  angular  along  the  post-cardi- 
nal slope.  Right  valve  somewhat  less  convex.  Hinge-line  straight, 
about  two-thirds  the  length  of  the  shell.  Beak  anterior,  acute, 
prominent,  inclined  forward.  Umbonal  region  gibbous,  subtending 
at  an  acute  angle.  Ear  a  small  lobe,  defined  by  a  distinct  sulcus 
and  shallow,  elongate,  byssal  sinus.  Wing  large,  triangular,  limited 
by  the  angular  post-cardinal  slope  of  the  valves;  margin  moderately 
concave,  sloping  forward ;  extremity  angular. 

Test  (as  seen  in  the  specimen,  which  is  a  partial  cast  of  the  in- 
terior) marked  by  irregular  concentric  striae,  which  become  fascicu- 
late on  the  wing;  the  surface  apparently  without  rays.  Muscular 
impression  large,  sub-quadrangular,  below  the  middle  of  the  post- 
cardinal  slope,  from  which  the  pallial  line,  curving  downward  below 
the  middle  of  the  valve,  extends  parallel  with  the  margin  to  the 
anterior  side  of  the  umbo. 

The  specimen  described  has  a  length  of  37  mm.,  height  24:  mm., 
hinge-line  27  mm. 

This  specimen  occurs  associated  with  A.  Boydi  and  other  allied 
forms,  and  is  known  by  the  convexity  of  the  valves,  the  sub-angular 
character  of  the  posterior  slope  of  the  left  valve,  the  great  obliquity, 
the  proportions  of  length  and  height,  and  the  absence  of  radii  in  the 
cast. 

Formation  and  locality.  In  the  shales  of  the  Hamilton  group, 
Cazenovia,  Madison  county,  N.  Y. 


ACTINOPTERIA    PUSILLA. 
Actinopteria  pusilla,  Hall.     Pal.  N.  Y.,  vol.  r.  pt.  1.      Unpublished. 

Shell  small,  sub-rhomboidal ;  body  ovate,  very  oblique;  length  and 
height  nearly  equal ;  margin  for  a  short  distance  on  the  anterior  side 
nearly  vertical,  broadly  rounded  along  the  base  and  produced  on  the 
posterior  side.  Right  valve  convex  on  the  umbo,  becoming  depressed 
below  the  middle  of  the  length.  Left  valve  unknown.  Hinge-line 
straight,  less  than  the  length  of  the  shell.  Beak  anterior,  acute, 
moderately  prominent.  Umbonal  region  scarcely  gibbous,  subtend- 
ing an  acute  angle.  Wing  narrow,  triangular,  elongate,  extending 
nearly  to  the  posterior  end  of  the  shell  ;  margin  concave  ;  extremity 
abruptly  acute. 

Test  thin,. marked  by  elevated,  sub-imbricating  concentric  bands, 
produced  by  the  lamellose  character  of  the  striiv.  Crossing  these 
bands,  on  the  posterior  half  of  the  shell,  are  interrupted  radiating 
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lines,  which  indicate  the  presence  of  radii  upon  the  original  surface. 
The  wing  is  marked  in  a  similar  manner  by  strong  bands,  which 
pass  over  the  hinge-margin,  and  it  also  shows  two  or  three  inter- 
rupted radiating  lines,  like  those  on  the  posterior  part  of  the  body 
of  the  shell. 

The  specimen  described  has  a  length  of  11  mm.,  height  13  mm., 
and  hinge-line  10  mm. 

This  species  is  allied  to  A.  decussata  and  A.  Boycli,  having  the  wing 
characteristic  of  the  former;  but  it  is  a  proportionally  shorter  form, 
and  the  surface  markings  are  quite  unlike  the  right  valve  of  any  of 
the  forms  at  present  known. 

Formation  and  locality.  In  shales  of  the  Hamilton  group,  on  the 
shores  of  Canandaigua  lake,  jST.  Y. 

^  Actixopteria  perstrialis. 

Aetinoptena  perstrialis.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  23,  figs.  2,  7.     Jan.,  1883. 

Shell  small,  sub-rhomboidal ;  body  sub-ovate,  axis  slightly  curved 
and  oblique  at  an  angle  of  about  45°  with  the  hinge;  height  about 
three-fourths  the  length  of  the  body ;  basal  margin  broadly  rounded ; 
posterior  margin  abruptly  curved.  Left  valve  regularly  convex, 
moderately  gibbous  at  the  umbo.  Right  valve  depressed-convex  be- 
loWj  more  convex  above.  Hinge-line  straight,  length  equal  to  the 
length  of  the  body.  Beaks  sub-anterior,  in  the  left  valve  prominent 
and  rising  above  the  hinge ;  in  the  right  valve  the  beak  extends  to 
the  hinge-line.  Umbonal  region  moderately  gibbous  in  the  left 
valve,  convex  in  the  right,  subtending  nearly  a  right  angle.  Ear 
short,  separated  from  the  body  by  a  marked  byssal  depression ;  ex- 
tremity rounded.  Wing  narrow,  triangular,  joining  the  body  mid- 
way between  the  beak  and  the  posterior  extremity,  not  distinctly 
defined;  margin  concave;  extremity  produced  and  acute.  The 
right  valve  is  less  distinctly  auriculate  in  front;  the  anterior 
extremity  acute ;  the  wing  is  larger  and  the  margin  less  abruptly 
concave. 

Test  thin,  marked  by  fine  concentric  strife  which  are  more  con- 
spicuous and  equi-distant  on  the  right  valve.  The  left  valve  is 
marked  with  fine,  closely  arranged  radii,  which  are  strongest  on  the 
upper  margin  of  the  wing.  The  body  of  the  right  valve  shows  only 
sharp,  distinct,  concentric  stria?;  the  wing  is  marked  by  a  few  rays 
in  the  lower  part,  and  by  stronger  radii  along  the  hinge-line,  which 
are  cancellated  by  the  concentric  stria?.  The  auricle  is  radiated,  and 
cancellated  in  the  same  manner. 
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A  left  valve  has  a  length  of  13  mm.,  height  10  mm.,  and  hinge- 
line  12  mm.  A  large  right  valve  has  a  length  of  15  mm.,  height 
12  mm.,  and  hinge-line  15  mm. 

This  species  differs  from  A.  tenuistriata  in  its  more  oblique  body, 
comparatively  longer  hinge-line,  and  more  closely  arranged  and 
stronger  radii. 

Formation  and  locality.  In  the  lower  part  of  the  Chemung  group, 
near  Ithaca,  N.  Y. 

^  ACTINOPTERIA   TENUISTRIATA. 

Actinopteria  tenuistriata.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     UnpuUished. 

Shell  small,  sub-quadrate  ;  body  short  ovate,  oblique  at  an  angle  of  Q0° 
with  the  hinge-line  ;  length  about  one-fifth  greater  than  the  height ; 
anterior  margin  below  the  sinus  nearly  vertical,  and  then  making  a 
broad  curve  along  the  base  ;  posterior  margin  broadly  curved.  Left 
valve  regularly  convex  below  the  middle,  gibbous  on  the  umbo. 
Right  valve  smaller,  nearly  equally  convex.  Hinge-line  straight,  a 
little  greater  than  the  height  of  the  valve.  Beaks  at  about  the 
anterior  third  of  the  hinge-line  prominent,  obtuse,  rising  above 
the  hinge.  Umbonal  region  gibbous  and  ample,  subtending  nearly 
a  right  angle.  Ear  small,  defined  by  a  distinct  siuus  and  byssal 
depression,  rounded  at  the  extremity.  Wing  small,  triangular, 
joining  the  body  below  the  middle  of  its  length,  not  strongly 
limited  ;  margin  gently  concave  ;  extremity  acute. 

•Test  thin,  marked  by  fine  concentric  stride,  and  filiform  radiations 
with  wider  interspaces,  which  are  marked  by  extremely  slender 
intermediate  strife.  On  the  anterior  side  the  radiating  lines  are 
finer,  and  on  the  cardinal  margin  of  the  wing  they  are  stronger. 
The  right  valve  is  marked  only  by  elevated  concentric  striae,  and 
the  wing  by  fine  radiations,  which  become  stronger  toward  the 
cardinal  margin. 

One  specimen  has  a  length  of  16  mm.,  height  13  mm.,  and  hinge- 
line  14  mm. 

This  species  is  distinguished  from  A,  pcrstrialis  by  its  erect  and 
more  nearly  quadrate  form,  shorter  ear,  less  e-ttended  wing  with  less 
concave  margin,  and  more  distinct,  finer  strife. 

Formation  and  locality.  In  the  lower  part  of  the  Chemung  group 
at  Ithaca,  N.  Y. 

[Sen.  Doc.  No.  38.J  39 
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-V    ACTIKOPTEEIA    AUKICULATA. 

Actinopteria  auricidata,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  small,  rhomboidal ;  body  ovate,  oblique  at  au  angle  of  more 
than  45"  with  the  hinge-line  ;  length  about  one-fifth  greater  than  the 
height ;  anterior  margin  rounded  to  the  sinus  ;  base  gently  curved  ; 
posterior  margin  abruptly  recurved.  Left  valve  regularly  convex 
below,  gibbous  above.  Right  valve  unknown.  Hinge-line  straight, 
greater  than  the  height  of  the  valve.  Beak  anterior  to  the  middle 
of  the  hinge-line,  acute,  prominent,  arching  over  the  hinge.  Um- 
bonal  region  abruj^tly  gibbous,  subtending  an  acute  angle.  Ear 
large,  straight  above,  limited  by  au  abrupt  vertical  byssal  depres- 
sion ;  extremity  rounded.  Wing  small,  not  strongly  defined,  join- 
ing the  body  two-thirds  of  its  length  below  the  beak  ;  margin  con- 
cave ;  extremity  produced. 

Test  marked  by  concentric  strife,  and  about  twenty  somewhat 
strong,  sharp  radii  ;  this  ornamentation  is  also  continued  on  the 
wing  and  the  ear. 

The  specimen  is  10  mm.  in  length,  6  mm.  in  height,  hinge-line  7 
mm. 

This  species  resembles  A.  persirialis  in  form,  but  differs  in  the 
larger  ear,  abrupt  vertical  byssal  depression,  shorter  wing  and  coarser 
radii. 

Formation  and  locality.  In  the  Chemung  group  at  Lawrenceville, 
Tioga  county,  Pa. 

ACTIXOPTERIA    DELTA. 

Actinopteria  delta,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  23.  fig  3.     Jan.,  1883. 

Shell  of  medium  size,  rhomboidal ;  body  broad-ovate,  oblique  at  an 
angle  of  about  60°  ;  height  less  than  three-fifths  the  length  ;  an- 
terior margin  rounded,  curving  into  a  defined  sinus ;  base  broadly 
curved ;  post-basal  side  abruptly  rounded.  Left  valve  gibbous 
above,  gently  convex  below.  Right  valve  unknown.  Hinge-line 
straight,  about  equal  to  the  height  of  the  valve.  Beak  at  about 
the  anterior  third  of  the  hinge,  directed  forward,  prominent,  rising 
above  the  cardinal  line.  Umbonal  region  gibbous,  nearly  rectan- 
gular. Ear  rounded,  defined  by  a  distinct  byssal  depression  which 
extends  forward  from  the  beak.     Wing  small,  joining  the   body 
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near  the  posterior  extremity,  not  strongly  defined  ;  margin  gently 
concave;  extremity  produced. 

Test  marked  by  fine  concentric  striae,  and  undulating  or  inter- 
rupted filiform  radiations,  with  wider  interspaces,  which  have  prob- 
ably been  marked  by  finer  intermediate  striae.  The  concentric  lines 
are  obscure  i^  the  cast  and  appear  as  a  few  irregular  concentric 
undulations. 

The  specimen  is  23  mm.  in  length,  15  mm.  iu  height,  hinge-line  16 
mm. 

Formation  and  locality.    In  the  lower  part  of  the  Chemung  group  at 
Ithaca,  N.  Y. 


^  ACTINOPTERIA    EPSILOK". 

Actinopteria   epsUon,  Hall.      Pal.  N.  Y.,  vol.  v,   pt.  1.      Plates  and  Explana- 
tions :  PI.  28,  figs.   4,8.     Jan..  1883. 

Shell  of  medium  size,  rhomboidal ;  body  ovate,  oblique  to  the  axis 
at  an  angle  of  about  60° ;  height  about  three-fourths  the  length ; 
anterior  margin  rounded  into  a  very  abrupt  sinus;  base  broadly 
curved  ;  post-basal  side  abruptly  rounded.  Left  valve  moderately 
convex.  Eight  valve  depressed-convex  above,  flat  or  concave  below. 
Hinge-line  straight,  length  somewhat  less  than  the  height  of  the 
valve.  Beaks  anterior,  acute  in  the  left  valve ;  prominent  and 
elevated  above  the  hinge.  Umbonal  region  gibbous,  subtending  an 
angle  of  less  than  60^^.  Ear  short,  defined  by  a  deep,  abrupt  byssal 
depression.  Wiiig  triangular,  joining  the  body  below  the  middle, 
not  strongly  defined ;  margin  regularly  concave  ;  extremity  acute 
and  produced. 

Test  thin,  in  the  left  valve  marked  by  somewhat  distant,  elevated, 
lamellose,  concentric  striae,  with  intermediate  finer  lines,  and  by 
abruptly  elevated  rounded  rays  with  wider  interspaces  ;  these  are 
cancellated  by  the  concentric  striae,  which  are  more  conspicuous  on 
the  wing.  In  the  right  valve  the  radiating  striae  are  subdued,  and 
the  concentric  striae  become  more  conspicuous. 

A  specimen  of  the  left  valve  is  21  mm.  in  length,  16  mm.  in 
height,  and  hinge-line  14  mm. 

This  species  differs  from  A.  delta  by  its  narrower  form  and  greater 
obliquity  of  body. 

Formation  and  locality.  In  the  lower  part  of  the  Chemung  group 
at  Ithaca,  N.  Y. 
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t  ACTIXOPTERIA    ZETA. 

Actinopteria  zeta,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  ; 
PI.  23,  fig.  9.     Jan.,  188:1 

Shell  large,  rhomboid-orbicular  ;  body  broadly  ovate,  nearly  erect  ; 
height  greater  than  the  length ;  auricular  margin  rounded  into  the 
byssal  sinus ;  below  the  sinus  the  margin  is  nearly  vertical  and 
gradually  joining  the  broad  basal  curvature  ;  posterior  end  regularly 
rounded.  Left  valve  gently  convex  below,  moderately  gibbous 
above.  Right  valve  flat  or  concave  below,  depressed-convex  above. 
Hinge-line  straight,  much  longer  than  the  greatest  length  of  the 
valve.  Beak  in  the  left  valve  sub-anterior,  elevated,  gurving  over 
the  hinge  ;  in  the  right  valve  depressed,  nob  rising  above  the  hinge- 
line.  Umbonal  region  subtending  nearly  a  right  angle.  Ear  small, 
rounded  at  the  extremity,  defined  by  a  strongly  marked  byssal  de- 
pression. Wing  large,  joining  the  body  below  the  middle,  not 
strongly  defined  ;  margin  deeply  concave  in  the  middle  ;  extremity 
produced  into  an  acute  extension. 

Surface  marked  by  strong,  elevated,  regular,  distant,  lamelliform, 
concentric  stri®,  with  intermediate  finer  lines,  and  by  slender,  fili- 
form, undulating,  distant  rays,  which  are  more  crowded  on  the 
anterior  side,  becoming  finer  and  more  numerous  at  the  junction  of 
the  wing  with  the  body,  and  a  few  much  stronger  ones  along  the 
cardinal  line.  Rays  not  present  on  the  ear,  which  is  marked  only 
by  the  crowded  concentric  striae.  The  concentric  strias  crenulate 
the  rays  and  bend  backward  in  the  interspaces,  producing  a  beauti- 
fully cancellated  surface.  The  right  valve  shows  two  oblique  lateral 
folds  or  teeth  posterior  to  the  beak. 

A  right  valve  has  a  length  of  25  mm.  parallel  to  the  hinge,  height 
28  mm.,  hinge-line  about  34  mm.  An  imperfect  left  valve  has 
an  approximate  length  of  22  mm.,  height  24  mm.,  and  hinge-line 
33  mm. 

This  species  is  distinguished  by  its  erect,  orbicular  form,  great  ex- 
tension of  hinge-line,  and  marked  surface  characters. 

Formation  and  locality.  In  the  lower  part  of  the  Chemung  group, 
at  Ithaca,  N.  Y. 
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actinopteria  eta. 

Actinopteria  eta,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal  ;  body  broad  and  short-ovate, 
oblique  at  an  angle  of  about  45° ;  length  about  one-fourth  greater 
than  the  height ;  anterior  margin  below  the  sinus  nearly  vertical, 
curving  gradually  into  the  broad  base ;  posterior  side  regularly 
rounded.  Left  valve  regularly  convex  below,  moderately  gibbous 
above.  Eight  valve  smaller,  depressed-convex  below,  gently  con- 
vex above.  Hinge-line  straight,  length  greater  than  the  height  of 
the  shell.  Beak  in  the  left  valve  sub-anterior,  prominent,  arching 
over  the  hinge  ;  in  the  right  valve  subdued,  scarcely  rising  above 
the  hinge-line.  Umbonal  region  gibbous  in  the  left  valve,  subtend- 
ing an  acute  angle.  Ear  in  the  left  valve  rounded  at  the  extremity, 
slightly  oblique,  defined  by  a  distinct  byssal  depression.  In  the  right 
valve  the  ear  is  larger  and  flat,  strongly  limited.  Wing  compara- 
tively large,  extending  three-fourths  the  length  of  the  valve,  not 
strongly  defined  ;  margin  concave  ;  extremity  produced  and  acute. 
In  the  right  valve  the  wing  is  larger,  extending  almost  as  far  as  the 
posterior  side  of  the  valve. 

Surface  of  left  valve  marked  by  distant,  lamellose,  concentric  striae 
and  by  radiations  with  wider  interspaces  which  have  sometimes  slen- 
der intercalated  rays.  The  concentric  lamellge  crenulate  the  radii, 
and  are  arched  backward  in  the  interspaces,  producing  a  beautifully 
cancellated  surface.  The  finer  concentric stria3  between  the  lamellae 
are  rarely  visible,  and  the  spaces  between  the  rays  show,  under  a  lens 
and  in  well-preserved  examples,  extremely  fine,  crowded  radiations. 
The  radii  are  also  seen  in  the  depression  limiting  the  ear,  and  on 
the  wing  they  are  equal  to  those  on  the  body  of  the  valve.  The 
right  valve  is  marked  by  regular,  equi-distant,  concentric  lameliaj. 
The  posterior  slope  and  wing  show  numerous  fine  radii  which  are 
crossed  by  concentric  striae  continued  from  the  lamelliB  on  the  body 
of  the  valve. 

A  small  specimen  is  20  mm.  long,  14  mm.  high,  and  hinge-line 
16  mm.  A  larger  imperfect  example  has,  approximately,  a  length 
of  30  mm.,  height  23  mm.,  and  hinge-line  24  mm. 

In  surface  characters  this  species  resembles  A.  zeta,  but  is  dis- 
tinguished by  its  greater  obliquity,  and  much  smaller  wing. 

Formation  mid  locality.  In  the  lower  part  of  the  Chemung  group 
at  Ithaca,  N.  Y. 
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-  Actinopteria  theta. 

Actinopteria  theta,  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Unpublished. 

Shell  large,  sub-rhomboidal ;  body  broadly  ovate,  oblique  at  an  angle 
of  about  55°;  length  about  one-fourth  greater  than  the  height ; 
anterior  margin,  below  the  ear,  nearly  vertical,  curving  into  the 
broad  base ;  posterior  end  regularly  rounded.  Left  valve  moder- 
ately convex,  depressed  below.  Right  valve  smaller  and  less  convex, 
nearly  fiat  below.  Hinge-line  straight,  length  nearly  equal  to  the 
heio-ht  of  the  shell.  Beaks  sub-anterior,  prominent,  arching  over 
the  hinge-line  m  the  left  valve.  Umbonal  region  moderately  gib- 
bous in  the  left  valve,  subtending  an  acute  angle.  Ear  rounded,  a 
little  oblique,  defined  by  a  nearly  vertical  depression.  In  the  right 
valve  the  ear  is  flat  or  concave,  limited  by  the  abrupt  elevation  of 
the  umbo.  Wings  large,  in  the  left  valve  extending  about  three- 
fourths  the  length  of  the  body,  and  in  the  right  valve  joining  the 
body  at  the  posterior  endj  without  distinct  limitation  in  either 
valve  ;  margin  moderately  concave ;  extremity  slightly  produced, 
angular. 

Surface  of  left  valve  marked  by  sharp,  elevated,  lamellose,  concen- 
tric strife,  with  intermediate  finer  lines ;  and  by  slender,  elevated 
rays,  with  wider  interspaces  between  the  primary  rays,  which  are 
often  occupied  with  one  or  two  finer  lines;  the  ear  and  wing  are 
marked  in  a  similar  manner.  The  rays  are  distinctly  crenulated 
and  the  interspaces  are  cancellated  by  the  concentric  lines,  which 
are  slightly  curved  backward.  The  surface  of  the  right  valve  is 
marked  by  strong,  lamellose,  concentric  stri^,  which  become  less 
conspicuous  on  the  wing.  The  posterior  slope  of  the  body  and  the 
■wing  of  this  valve  are  marked  by  numerous  fine  rays. 

A  specimen  with  the  two  valves  attached  has  approximately  a 
length  of  48  mm.,  height  30  mm.,  and  hinge-line  33  mm. 

This  species  resembles  A.  eta,  but  difiers  in  the  more  extended 
wing,  finer  radii  of  the  left  valve,  with  interstitial  additions,  narrower 
interspaces,  and  more  numerous  concentric  lamellae. 

Formation  and  locality.  In  the  shales  of  the  lower  part  of  the  Che- 
mung group  at  Ithaca,  N.  Y. 


i 
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j  actinopteria  iota. 

Actinopteria  iota.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal;  body  broadly  ovate,  oblique  at  au 
angle  of  about  45*^;  length  about  oue-seventh  greater  than  the 
height;  anterior  margin  nearly  vertical  or  slightly  inclined  for  a 
short  distance,  thence  curving  into  the  broad  base ;  posterior  end 
broadly  rounded.  Left  valve  depressed  below,  regularly  convex 
above,  scarcely  gibbous.  Right  valve  unknown.  Hinge-line 
straight,  about  equal  to  the  length  of  the  shell.  Beak  sub-anterior, 
prominent.  Umbo  moderately  gibbous,  subtending  an  acute  angle. 
Ear  comparatively  short,  defined  by  a  distinct  byssal  depression, 
rounded  at  the  extremity.  Wing  not  strongly  limited,  extending 
quite  as  far  as  the  posterior  extremity  of  the  shell ;  margin  some- 
what deeply  concave  in  the  middle  ;  extremity  produced  and  acute. 

Surface  marked  by  concentric  lamellose  striaj,  and  fine  thread- 
like rays,  which  are  crenulated  and  cancellated  by  the  lines  of 
growth  both  on  the  body  and  on  the  wing. 

One  of  the  specimens  is  30  mm.  in  length,  22  mm.  in  height, 
and  hinge-line  about  30  mm. 

This  form  resembles  A.  theta,  but  the  body  is  proportionally  shorter, 
the  hinge-line  longer,  the  wing  margin  more  concave  and  the  extrem- 
ity more  produced. 

Formation  and  locality.  In  the  lower  part  of  the  Chemung  group 
at  Ithaca,  N.  Y. 

4^  Actinopteria  kappa. 

Actinopteria  kappa,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal ;  body  narrowly  ovate,  oblique  at 
an  angle  of  less  than  45^^;  length  one-third  greater  than  the  height; 
anterior  margin  oblique,  rounded  into  the  broadly  curved  basal 
margin ;  posterior  end  abruptly  rounded.  Left  valve  depressed 
below,  convex  from  the  middle  upward.  Right  valve  unknown. 
Hinge-line  straight,  equal  to  the  height  of  the  valve.  Beak  sub- 
anterior,  prominent,  arching  over  the  hinge-liae.  Umbonal  region 
moderately  gibbous.  Ear  short,  oblique,  rounded  anteriorly,  defined 
by  a  distinct  byssal  depression.  Wing  triangular,  joinmg  the  body 
nearly  two-thirds  of  the  length  from  the  beak ;  margin  oblique, 
concave ;  extremity  produced,  acute. 
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Test  thin,  marked  by  fine,  concentric,  irregularly  fasciculating 
striae,  giving  an  undulated  appearance  to  the  surface,  and  by  fili- 
form, interrupted  and  undulating  radii,  with  wider  interspaces, 
which  sometimes  show  fine  intercalated  rays.  The  radii  upon  the 
wings  are  prominent  and  cancellated  by  the  concentric  striae,  and 
are  obsolete  upon  the  ear. 

The  specimen  has  a  length  of  30  mm.,  height  20  mm.,  and 
hinge-line  20  mm. 

This  species  differs  from  A.  epsilon,  in  the  greater  obliquity,  longer 
hinge-line,  and  more  distant  radii. 

Formation  and  locality.  In  the  lower  member  of  the  Chemung 
group  at  Ithaca,  N.  Y. 


PTYCHOPTERIA,  Hall. 

X  PTYCHOPTERIA   PrOTO. 

PtycTiopieria  Pi-oto,  Hall.     Pal.  N.  Y.,vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  23,  figs.  12,  14.     Jan.,  1883. 

Shell  small,  rhomboid al  ;  body  narrow-ovate,  oblique  at  an  angle  of 
about  35°  with  the  hinge-line;  length  more  than  one-third  greater 
than  the  height;  ante-byssal  margin  sub-truncate,  rounding  into 
the  broad  sinus ;  base  broadly  rounded  ;  posterior  end  somewhat 
abruptly  curved.  Left  valve  regularly  convex  below,  gibbous  in  the 
middle  and  above.  Right  valve  unknown.  Hinge-line  straight, 
length  a  little  greater  than  the  height  of  the  valve,  and  nearly  equal 
to  two-thirds  its  length.  Beak  at  about  the  anterior  third  of  the 
hinge,  prominent,  inclined  forward.  Umbo  abruptly  gibbous,  sub- 
tending an  acute  angle.  Anterior  end  large,*  rounded,  limited  by 
a  broad  byssal  depression  directed  backward ;  extremity  angular. 
Wing  small,  narrow-triangular,  extending  to  near  the  posterior  end 
of  the  body ;  margin  scarcely  concave  ;  extremity  obtuse. 

Surface  marked  by  fine,  regular,  elevated  radii,  which  are  less 
conspicuous  on  the  wing;  also  by  concentric  striae,  which  are  often 
crowded  and  lamellose,  producing  a  somewhat  undulated  character 
of  the  surface. 

A  large  left  valve  has  a  length  of  29  mm.,  height  18  mm.,  and 
hinge-line  20  mm.  A  smaller  specimen  has  a  length  of  20  mm., 
height  13  mm.,  and  hinge-line  14  mm. 

*In  the  descriptions  of  the  species  of  Ptychopteriaand  Leptodesma,  the  term  "  auricle  " 
or  "  ear  "  is  not  so  applicable  to  the  anterior  extension  as  Actinopteria  and  Leiopteria  and 
the  term  "  anterior  end  "  has  been  used  for  that  portion  of  the  shell  anterior  to  the  byssal 


Lamellibraxchiata.  313 

This  species  resembles  P.  siyiuosa,  but  the  anterior  end  is  wider ; 
the  wing  is  smaller  and  not  produced  at  the  extremity,  and  the  radii 
are  coarser.  These  two  species  arc  distinguished  from  the  forms 
which  follow  by  the  large  anterior  end  which  is  separated  from  ihe 
body  by  a  broad  byssal  depression. 

Formation  a7id  localities.  In  a  coarse  sandstone,  from  a  bowlder  con- 
taining the  same  associated  fossils  as  a  sandstone  at  Portville,  Catta- 
raugus county,  N.  Y. ;  probably  of  the  Upper  Chemung  group, 
Smethport,  McKeau  county,  Pa. 


Jf  PtTCHOPTEBIA    SI^'UOSA. 

Ptychopteria  sinuosa.  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  23,  fig.  13.     Jan.,  1883. 

Shell  of  medium  size,  rhomboidal ;  body  narrow-ovate,  oblique  at  an 
angle  of  about  40'^  with  the  hinge-line ;  length  more  than  one-third 
greater  than  the  height;  ante-byssal  margin  nearly  vertical, curving 
into  the  broad  sinus;  base  broadly  rounded;  posterior  margin 
recurving  into  the  wing.  Left  valve  convex  below,  gibbous  in  the 
middle  and  above.  Eight  valve  unknown.  Hinge-line  straight, 
length  four-fifths  the  length  of  the  shell.  Beak  at  about  the 
anterior  third  of  the  hinge,  acute,  directed  forward.  TJmbonal 
region  strongly  gibbous,  limited  by  the  abrupt  depression  of  the 
body  on  the  posterior  side,  and  by  the  byssal  depression  on  the 
anterior  side.  Umbonal  angle  about  30°.  Anterior  end  large, 
narrow,  rounded,  defined  by  a  broad,  shallow,  nearly  vertical  byssal 
depression ;  extremity  angular.  Wing  narrow-triangular,  extending 
nearly  to  the  posterior  extremity  of  the  body ;  margin  nearly  vertical, 
slightly  concave  ;  extremity  somewhat  produced,  angular. 

Surface  marked  by  fine  undulating  radii,  which  are  less  conspicu- 
ous on  the  wing,  and  by  fine  concentric  lines  of  growth,  which  are 
crowded  into  sub-imbricating  lamelliE.  On  the  anterior  side  of  the 
body  the  rays  are  cancellated  by  the  elevated  concentric  strife.  The 
ligamental  area  shows  a  sharp  linear  groove  extending  three-fourths 
of  its  length  posterior  to  the  beak,  and  a  narrow  cardinal  tooth 
anterior  to  the  beak  and  parallel  to  the  hinge. 

A  large  specimen  of  the  left  valve  has  a  length  of  31  mm.,  height 
19  mm.,  and  hinge-line  25  mm.  A  smaller  one  has  a  length  of  24 
mm.,  height  13  mm.,  hinge-line  20  mm. 

This  species  has  a  narrower  anterior  end  than  the  preceding,  a  larger 
and  more  extended  wing,  finer  and  undulating  striae. 
[Sen.  Doc.  Xo.  38.]  40 
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Formation  and  localities.  In  sandstones  of  the  Upper  Chemung 
group,  Smethport,  McKean  county,  and  at  Warren, Warren  county,  Pa., 
associated  with  Spirifera  Verneuili. 

Ptychopteria  Salamanca. 

PtycJionteria  Salamanca,  Hall.     Pal.  N.  Y.,  vol.  v,  pt   1.     Plates  and  Explana- 
tions :  PI.  23,  figs.  17-20.    Jan.,  1883. 

Shell  large,  rhomboidal ;  body  sub-ovate,  oblique  at  an  angle  of  about 
40°  with  the  hinge-line;  length  more  than  once  and  a  half  the  height ; 
ante-byssal  margin  oblique,  rounded  below,  slightly  concave  at  the 
sinus,  and  sloping  to  the  broadly  rounded  base,  thence  abruptly 
recurved  and  continued  almost  vertically  into  the  margin  of  the 
wing.  Valves  convex,  gibbous  above  the  middle.  The  left  valve 
is  more  gibbous  than  the  right  and  somewhat  larger.  Hinge-line 
straight,  length  more  than  three-fourths  the  length  of  the  shell. 
Beaks  in  front  of  the  anterior  third  of  the  cardinal  line,  dii-ected 
forward:  the  left  beak  prominent,  acute,  arching  over  the  hinge; 
the  right  beak  obtuse,  depressed,  scarcely  rising  above  the  hinge- 
line.  TJmbonal  region  gibbous,  subtending  an  acute  angle.  The 
umbo  and  beak  of  the  left  valve  are  much  more  prominent,  and  the 
post-cardinal  slope  is  obtusely  sub-angular.  Anterior  end  compara- 
tively small,  triangular,  produced  into  an  acute  extension.  Wing 
large,  triangular;  margin  gently  concave;  extremity  produced, 
acute.  The  fold  and  sulcus  are  more  conspicuous  in  the  right  valve. 
Surface  marked  by  fine,  regular,  undulating  and  interrupted  radii, 
which  are  more  conspicuous  on  the  wing ;  crossing  these  are  regular 
concentric  lines,  which  are  irregularly  crowded  into  sub-imbricating 
lamellae.  On  the  anterior  end  of  the  valve  the  radii  are  cancellated 
by  the  concentric  stride.  Interior  characters  unknown,  except  a 
narrow  groove  along  the  ligamental  area. 

A  left  valve  has  a  length  of  41  mm.,  height  24  mm.,  hinge-line 
32  mm.  A  similar  right  valve  has  a  length  of  40  mm.,  height  24 
mm.,  hinge-line  34  mm. 

This  species  varies  in  different  conditions  of  preservation.  Th« 
obtusely  sub-angular  appearance  of  the  posterior  slope  is  often  exag- 
gerated by  lateral  pressure  or  subdued  by  vertical  pressure.  The  same 
is  true  of  the  folds  of  the  wing.  In  some  conditions  the  radiations 
are  continuous,  in  others  they  are  cancellated.  In  weathered  speci- 
mens the  stria  are  sometimes  nearly  obsolete,  and  the  concentric 
lamellae  more  prominent. 

Formation  and  locality.  In  the  Chemung  group,  in  a  sandstone 
above  the  conglomerate  at  Rock  City,  near  Salamanca,  N.  Y. 


I 
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o-  Pttchopteria  Sao. 

PtycTwpteria  Sao,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1 .     Plates  and  Explanations  : 
PI.  2.3,  figs.  IG,  23.     Jan.,  1883. 

Shell  of  medium  size,  rhomboidul ;  body  narrow,  elongate-ovate, 
oblique  at  an  angle  of  about  45°  with  the  hinge-line;  length  one- 
third  greater  than  the  height ;  ante-byssal  margin  obliquely  sub-trun- 
cate, gently  curving  into  the  sinus  ;  base  broadly  rounded  ;  posterior 
margin  extended,  abruptly  recurved  to  the  wing.  Valves  convex  ; 
left  valve  larger  and  more  convex  than  the  right.  Hinge-line 
straight,  longer  than  the  height  of  the  valve.  Beak  in  front  of  the 
anterior  third  of  the  cardinal  line,  obtuse,  prominent  in  the  left 
valve  and  arching  over  the  hinge;  less  prominent  in  the  right  valve, 
and  rising  just  above  the  hinge.  Umbo  gibbous  in  the  left  valve, 
less  gibbous  in  the  right,  subtending  an  acute  angle.  Anterior  end 
short,  small,  acute,  limited  by  a  shallow  byssal  depression.  Wing 
large,  triangular,  extending  to  near  the  posterior  extremity  of  the 
body ;  margin  slightly  oblique,  scarcely  concave ;  extremity  appar- 
ently not  produced. 

Surface  marked  by  fine  radii  which  are  more  or  less  interrupted 
by  the  varices  of  the  concentric  strise,  and  are  frequently  undulating. 
The  concentric  stria?  are  often  fasciculate,  and  in  their  usual  con- 
dition give  an  undulated  appearance  to  the  cast,  but  where  well-pre- 
served they  are  angular  and  somewhat  lamellose.  Interior  unknown, 
except  a  narrow  groove  along  the  ligamental  area  of  the  hinge. 

A  left  valve  of  usual  dimensions  has  a  length  of  30  mm.,  height 
19  ram.,  hinge-line  23  mm.  A  similar  right  valve  has  a  length  of 
31  mm.,  height  18  mm.,  and  hinge-line  22  mm. 

This  species  differs  from  P.  Proto  in  its  less  angular  posterior  slope 
and  posterior  end ;  the  margin  of  the  wing  is  less  oblique  to  the  hinge- 
line  and  the  extremity  is  not  produced.  The  specimens  occurring  in  a 
conglomerate  or  coarse  sandstone  have  been  subjected  to  different  de- 
grees of  pressure  and  maceration,  and  consequently  present  a  great 
variety  of  aspect  in  the  surface  ornamentation.  The  furrow  and  fold 
limiting  the  wing  are  always  less  conspicuous  in  the  left  valve;  and  in 
some  cases  when  the  shell  has  suffered  pressure  these  characters  are 
very  obscure. 

Formation  and  locality.  Abundant  in  a  conglomerate  of  the  Che- 
mung group  at  Panama,  Chautauqua  county,  N.  Y. 


\ 
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^  Pttchopteria  Eucrate. 

Ptychopteria  Eucrate,  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PL  23,  fig.  24.     Jan.,  1883. 

Shell  above  the  medium  size,  rhomboidal ;  body  very  narrow,  elon- 
gate-ovate, oblique  at  au  angle  of  about  30°  with  the  hinge-line  ; 
length  nearly  twice  the  height ;  ante-byssal  margin  oblique,  curving 
into  the  sinus ;  the  ventral  margin  broadly  curved ;  posterior  ex- 
tremity abruptly  or  sub-angularly  recurved.  Left  valve  convex, 
gibbous  on  the  umbo  and  obtusely  sub-angular  along  the  post-cardi- 
nal slope.  Eight  valve  less  convex,  somewhat  smaller  than  the  left. 
Hinge-line  straight;  length  about  two-thirds  the  length  of  the 
valve.  Beak  near  the  anterior  fourth  of  the  length  of  the  hinge, 
directed  forward ;  beak  of  left  valve  prominent,  acute,  incurved 
over  the  hinge-line ;  beak  of  right  valve  obtuse  and  not  elevated. 
Umbonal  region  of  the  left  Valve  gibbous  and  angular,  of  the  right 
valve  convex,  subtending  a  very  acute  angle.  Anterior  end  small  ; 
margin  rounded ;  extremity  acute.  Byssal  depression  oblique, 
directed  backward.  Wing  narrow-triangular,  joining  the  body  at 
the  posterior  end;  margin  obliquely  truncate,  scarcely  concave;  ex- 
tremity apparently  not  produced. 

Surface  marked  by  fine  radiating  striae,  which  are  more  conspicu- 
ous on  the  body  of  the  valve  and  upon  the  wing,  and  are  very  ob- 
scure on  the  anterior  end:  these  are  crossed  by  fine  concentric  strise 
of  growth  which,  at  irregular  intervals,  are  raised  into  fascicles, 
usually  more  conspicuous  on  the  umbo  and  post-cardinal  slope. 
On  the  right  valve  the  radii  are  usually  obsolete.  Interior  unknown, 
except  the  usual  linear  groove  along  the  hinge-line. 

A  large  left  valve  has  a  length  of  40  mm.,  height  20  mm.,  and 
hinge-line  28  mm.  Another  is  38  mm.  in  length,  height  20  mm., 
and  hinge-line  27  mm. 

In  this  species  the  body  is  more  oblique  than  in  P.Salamanca ;  the 
angularitv  of  the  left  valve  is  in  a  direct  line  down  the  middle  of  the 
body  ;  the  shell  is  comparatively  narrower;  the  extremity  of  the  wing 
is  not  produced  ;  the  byssal  depression  is  more  oblique.  The  want  of 
striae  on  the  anterior  end  and  their  obsolescence  on  the  right  valve  are 
marked  characters.  It  is  proportionally  much  longer  than  P  Sao, 
with  which  it  is  associated. 

Formation  and  locality.  In  the  lower  part  of  a  conglomerate  of  the 
Chemung  group  at  Panama,  Chautauqua  county,  N.  Y. 


<^ 
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Ptychopteria  Thetis. 


Ptychopteria  Thetis,  Hai.l,  Pal.  N.  Y.,  vol.  v,  pt.  1.  UnpublisTied. 
Shell  of  medium  size,  rhomboidal  ;  body  narrow-ovate,  oblique  at 
an  angle  of  about  50 °  to  the  binge-line;  length  one-third  greater 
than  the  height;  ante-byssal  margin  obliquely  sub-truncate,  and 
curving  into  a  very  shallow  sinus,  from  which  it  makes  a  broad 
curve  to  the  sub-angular  posterior  margin,  whence  it  is  abruptly  re- 
curved. Left  valve  convex  below,  gibbous  above,  very  obtusely  sub- 
angular  along  the  middle.  Hinge-line  straight,  lengtli  a  little 
greater  than  the  height  of  the  valve.  Beak  at  about  the  anterior 
third  of  the  hinge,  prominent,  arching  over  the  cardinal  Ime 
and  directed  forward.  Umbonal  region  gibbous,  subtending  an  acute 
angle.  Anterior  end  short,  limited  by  a  nearly  vertical  byssal  de- 
pression; extremity  acute.  Wing  of  medium  size,  triangular,  join- 
ing the  body  of  the  shell  nearly  at  the  posterior  extremity ;  margin 
truncate,  oblique  ;  extremity  aj^pareutly  not  extended. 

Surface  marked  by  concentric  stri^,  which  are  irregularly  fascicu- 
late, and  have  an  angular  recurvation  along  the  middle  of  the  body. 
The  body  and  wing  are  marked  by  comparatively  fine  radii,  which 
are  sometimes  distinctly  cancellated  by  the  concentric  lines,  and  are 
obscure  or  obsolete  on  the  anterior  portion  of  the  shell,  which  is 
marked  only  by  the  lamellose  concentric  strire. 

A  specimen  of  the  left  valve  of  the  usual  size  has  a  length  of  32 
mm.,  height  21  mm.,  and  hinge-line  22  mm. 

This  species  resembles  P.  Sao,  but  the  angle  of  the  body  to  the 
hinge-line  is  greater,  and  from  the  umbo  to  the  posterior  end,  the 
valve  is  sub-angular;  the  hinge  is  longer  in  proportion,  and  the  fold 
of  the  wing  less  conspicuous.  A  right  valve  in  the  same  association 
has  about  the  same  proportions,  but  the  body  is  narrower  and  the 
radii  coarser,  making  the  identity  doubtful. 

Formation  and  locality.  In  a  conglomerate  of  the  Chemung  group 
at  Panama,  Chautauqua  county,  N.  Y. 


..  Ptychopteria  falcata. 

PtycTwpteria  falcata.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.      Vnpubliahid. 

Shell  of  medium  size,  rhomboidal,  sub-falcate ;  body  narrow-ovate, 
oblique  at  an  angle  of  about  45°  with  the  cardinal  line  ;  length  one- 
fourth  greater  than  the  height;  anterior  and  basal  margins  broadly 
rounded  ;  posterior  margin  abruptly  recurved.       Left  valve  convex. 


318  Thirtt-fifth  Report  ok  the  State  Museum. 

gibbous  above,  arcuate.  Right  valve  convex  on  tlie  umbo,  depressed- 
convex  below.  Hinge-line  straight,  greater  than  the  height  of  the 
shell.  Beak  situated  at  about  the  anterior  fourth  of  the  cardinal 
line,  prominent  and  arching  over  the  hinge  in  the  left  valve;  not 
elevated  in  the  right  valve.  Umbo  abruptly  gibbous  in  the  left 
valve,  subtending  an  acute  angle.  Anterior  end  limited  by  a  shal- 
low, nearly  vertical  byssal  depression,  which  inclines  backward  in 
some  specimens;  margin  convex  ;  extremity  acuminate.  Wing  tri- 
angular, joining  the  body  near  the  posterior  end  ;  margin  straight 
slightly  concave  just  below  the  hinge-line  ;  extremity  acute. 

Surface  of  both  valves  marked  by  fine  radiating  stria3,  which  are 
less  conspicuous  on  the  wing  and  obsolete  on  the  anterior  end;  and 
with  concentric  strise,  which  are  sometimes  strongly  lamellose,  pro- 
ducing undulations  of  the  surface. 

A  left  valve  has  a  length  of  28  mm.,  height  22  mm.,  hinge-line 
24  mm.  A  similar  right  valve  has  a  length  of  28  mm.,  height  15 
mm.,  and  hinge-line  2i  mm. 

The  shell  of  this  species  is  comparatively  longer,  the  body  more 
oblique,  and  the  wing  smaller  than  iu  P.  Tlietis. 

Formation  and  locality.  In  a  sandstone  and  conglomerate  of  the 
Upper  Chemung  group  at  Alleghany  Springs,  Warren  county.  Pa. 

^  Ptychopteria  Spio. 
Ptychopteria  Spio,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal ;  body  elongate-ovate,  oblique  to 
the  hinge-line  at  an  angle  of  about  30°;  length  considerably  more 
than  one-third  greater  tlian  the  lieight ;  ante-byssal  margin  curving 
■  into  a  shallow  sinus ;  ventral  margin  broadly  rounded  ;  posterior 
margin  abruptly  recurved.  Left  valve  regularly  and  moderately 
convex,  gibbous  on  the  umbo.  Right  valve  unknown.  Hinge-line 
straight,  greater  than  the  height  of  the  valve.  Beak  in  front  of  the 
anterior  third,  moderately  prominent  and  scarcely  rising  above  the 
hinge.  Anterior  extremity  narrowly  acute.  Wing  very  obliquely 
truncate,  joining  the  body  near  the  posterior  extremity  ;  the  furrow 
and  fold  separating  it  from  the  body  are  only  moderately  developed  ; 
extremity  not  produced. 

Test  thin,  marked  by  fine  undulating  radii  which  are  obsolete  on 
the  anterior  side;  also  by  concentric  stride  which  are  prominent  and 
lamellose  on  the  anterior. 

The  specimen  described  has  a  length  of  35  mm.,  height  20  mm., 
hinge-line  24  mm. 
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This  species  differs  from  P.  Eucrate  in  its  comparatively  greater 
height;  it  is  less  gibbous  in  the  left  valve,  the  posterior  end  not 
angularly  produced,  the  byssal  depression  less  conspicuous,  and  the 
radii  finer.  It  differs  from  P.  iSao  in  its  lesser  gibbosity,  greater 
obliquity  of  the  wing  margin,  and  the  generally  subdued  characters 
of  the  surface  markings. 

Formatio7i  and  locality.  In  a  conglomerate  of  the  Chemung  group, 
Pauama,  Chautauqua  county,  N.  Y. 

s  Ptychoptekia  Eudora. 

Ptychopteria  Eudora,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal ;  body  narrow,  elongate-ovate, 
oblique  at  an  angle  of  about  30°  with  the  hinge-line;  length  nearly 
twice  the  height;  ante-byssal  margin  oblique,  curving  into  the  long, 
shallow  sinus;  base  broadly  curved;  posterior  end  acutely  recurved. 
Left  valve  gibbous  above,  convex  below.  Right  valve  unknown. 
Hinge-line  straight,  greater  than  the  height  of  the  shell.  Beak  a 
little  in  front  of  the  anterior  third  of  the  hinge,  directed  forward, 
rising  above  the  cardinal  line.  Umbo  narrow  and  gibbous,  sub- 
tending a  very  acute  angle.  Anterior  end  small,  limited  by  a  well- 
marked  and  oblique  byssal  depression;  extremity  acute.  The  dis- 
tance from  the  byssal  sinus  to  the  cardinal  margin  is  one-half  the 
greatest  height  of  the  valve.  Wing  joining  the  body  one-fourth  its 
length  above  the  posterior  end  ;  the  shallow  furrow  and  fold  defin- 
ing its  limits  are  not  strongly  marked  ;  margin  obliquely  truncate  ; 
extremity  not  produced. 

Test  thin,  marked  by  radii  which  are  very  fine  and  undulating 
on  the  body  and  wing,  while  they  are  obsolete  on  the  anterior  por- 
tion ;  these  are  cancellated  by  fine  concentric  stria?,  which  on  some 
portions  are  fasciculate  and  very  conspicuous  on  the  anterior  end. 

The  specimen  described  has  a  length  of  3G  mm.,  height  20  mm., 
and  hinge-line  about  23  mm. 

This  species  bears  considerable  resemblance  to  P.  Eucrate,  but  its 
anterior  end  is  proportionally  narrower,  and  it  may  also  be  distin- 
guished by  the  absence  of  a  continuous  angularity  along  the  body,  the 
more  abrupt  recurving  of  the  j)ost-basal  margin,  the  more  oblique 
truncation  of  the  wing,  and  the  less  conspicuous  surface  markings. 
It  differs  from  P.  Spi'o  in  its  more  gibbous  umbo  and  more  elevated 
beak,  narrower  anterior  end,  more  abrupt  recurving  of  the  posterior 
margin,  and  ccmspicuous  byssal  sinus. 

Formation  aiul  locality.  In  a  conglomerate  of  the  Chemung  group 
at  Panama,  Chautauqua  county,  N.  Y. 
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'*' Ptychopteria  alata. 

PtyeJiopteria  alata,'H.K'UL.     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explanations  ; 
PI.  33,  figs.  25,  26  (21,  23?).     Jan.,  1883. 

Shell  large,  broadly  rhotnboidal ;  body  sub-cyliudrical,  oblique  at 
angle  of  about  45°  with  the  hinge-liue ;  height  less  than  two-thirds 
the  greatest  length  ;  anterior  margin  oblique,  sloping  into  the  broad 
curvature  of  the  base ;  posterior  margin  recurved  almost  rectangu- 
larly, slightly  acute.  Left  valve  gibbous  and  angular  along  the  axis 
of  the  body  from  the  umbo  to  the  post-basal  extremity.  Eight 
valve  less  convex,  and  less  angular  in  character  than  the  left.  Hinge- 
line  straight,  about  one-sixth  less  than  the  greatest  length  of  the 
valve.  Beak  very  prominent  in  the  left  valve,  directed  forward; 
more  depressed  in  the  right  valve  ;  situated  at  about  the  anterior 
fifth  of  the  cardinal  line.  Anterior  extremity  in  the  right  valve 
small,  triangular,  acute.  Wing  large,  triangular,  joining  the  body 
at  the  posterior  extremity;  the  limiting  furrow  is  obscure  in  the . 
left  valve,  but  very  marked  in  the  right ;  margin  of  wing  gently 
concave,  nearly  vertical;  extremity  angular,  little  produced. 

Surface  marked  by  fine  radii  which  (in  the  specimens  seen)  are 
obscure  in  the  left  valve  and  nearly  obsolete  in  the  right ;  and  by 
concentric  strise  which  are  crowded  into  imbricating  ridges.  Some 
small  right  valves  found  in  the  same  association,  and  referred  with 
doubt  to  this  species,  preserve  the  radii  in  a  much  stronger  degree. 

A  large  right  valve  has  a  length  of  42  mm.,  height  26  mm.,  and 
hinge-line  35  mm. 

This  species  is  distinguished  by  the  great  contrast  in  the  convexity 
of  the  two  valves.  The  left  valve  is  strongly  angular  and  elevated 
from  the  umbo  to  the  posterior  extremity;  the  right  valve  is  con- 
spicuously alate. 

Formation  and  locality.  In  a  coarse  sandstone  of  the  Chemung 
group,  near  Salamanca,  N.  Y. 

a         PtYCHOPTERIA    TKIGOIfALIS. 
Ptycliopterid  trigonalis.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpuhliahed. 

Shell  small  or  of  medium  size,  rhomboidal ;  body  sub-cylindrical, 
oblique  at  an  angle  of  about  45°  with  the  hinge-line  ;  length  one- 
third  greater  than  the  height;  anterior  margin  rounded,  gently 
curving  into  the  broad  base,  with  a  faint  byssal  sinus ;  posterior 
margin  almost  rectangularly  recurved.     Left  valve  convex,  gibbous 
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on  the  umbo,  and  angular  from  the  umbo  to  the  post-basal  extremity. 
Right  valve  unknown.  Hinge-line  straight,  length  greater  than 
the  height  of  the  valve.  Beak  in  front  of  the  anterior  third  of  the 
hinge,  obtuse,  prominent  and  incurved.  Umbonal  region  gibbous, 
subtending  an  acute  angle.  Anterior  end  short,  rounded,  indis- 
tinctly separated  from  the  body  by  an  obscure  byssal  sinus.  Wing 
large,  triangular,  joining  the  body  of  the  valve  near  the  posterior 
extremity;  the  limiting  furrow  is  very  distinct  in  young  shells,  and 
obscure  in  older  examples  ;  margin  somewhat  obliquely  truncate  ; 
extremity  not  produced. 

Surface  marked  by  fine  radii,  which  are  obscure  or  obsolete  on 
the  anterior  part  of  the  shell ;  also  by  concentric  striae,  which  are 
somewhat  acutely  recurved  on  the  angular  portion  of  the  bod}-,  and 
in  older  shells  are  fasciculate,  producing  an  undulated  aspect. 

A  small  left  valve  has  a  length  of  16  mm.,  height  li  mm.,  and 
hinge-line  13  mm.  Another  specimen  has  a  length  of  30  mm., 
height  18  mm.,  and  hinge-line  25  mm. 

This  species  has  some  resemblance  to  P.  alata  in  the  left  valve,  but 
its  height  is  comparatively  greatei-,  the  wing  more  truncate,  and  not 
produced  at  the  extremity. 

Formation  and  locality.  In  a  shaly  sandstone  above  a  conglomerate 
in  the  upper  part  of  the  Chemung  group  at  Panama,  Chautauqua 
county,  X.  Y. 

-     PtTCHOPTERIA    EL02s"GATA. 

Ptychopteria  elongata.  Hall.     Pal.  X.  Y, ,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  sub-rhomboidal,  elongate ;  body  sub-cylindrical, 
oblique  at  an  angle  of  30°  with  the  hinge-line;  length  more  than 
one-tliird  greater  than  the  height;  anterior  margin  oblique,  curving 
into  the  basal  margin,  with  a  slight  concavity  foi  the  byssal  sinus; 
posterior  margin  abruptly  rounded.  Left  valve  regularly  convex 
below,  gibbous  above.  Right  valve  somewhat  depressed-convex. 
Hinge-line  straight,  about  one-fifth  less  than  the  lengtli  of  the 
valve.  Beaks  near  the  anterior  fourth  of  the  hinge,  directed  for- 
ward; left  beak  prominent,  sub-acute,  archiug  over  the  cardinal 
line ;  beak  of  right  valve  depressed,  obtuse,  scarcely  rising  above 
the  hinge-line.  Umbo  gibbous  in  the  left  valve  ;  the  greatest  con- 
vexity of  the  valve  is  about  one-tliird  the  length  from  the  beak. 
Umbonal  angle  acute.  Anterior  end  short,  produced  and  acute  at 
the  extremity  limited  by  a  distinct  oblique  byssal  depression.  Wing 
narrow-triangular,  joining  the  body  of  the  shell  near  the  posterior 
[Sen,  Doc.  No.  38.]        41 
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extremity,  limited  by  a  furroAV  Avhicli   is   not  conspicuous   in   tlie 
lower  part,  but  iu  the  right  valve  is  more  marked;  margin  obliquely 

truncate. 

Surface  marked  by  fine  radii,  which  are  distinctly  cancellated  by 
the  concentric  striae,  when, the  specimen  is  tolerably  well-preserved; 
also  by  concentric  lines  of  growth  which,  at  somewhat  regular  in- 
tervals, are  sharply  elevated.  The  radii  are  obsolete  on  the  anterior 
of  the  valve,  and  the  concentric  striae  are  lamellose.  The  connected 
valves  show  a  narrow  liganiental  area  extending  half  the  length  of 
the  hinge.     Other  characters  of  the  interior  are  unknown. 

One  specimen  has  a  length  of  35  mm.,  height  31  mm.,  and  hinge- 
line  25  mm.  Another  has  a  length  of  25  mm.,  height  13  mm., 
and  hinge-line  20  mm. 

This  species  resembles  P.  Eucrate,  but  is  less  gibbous,  more  elon- 
gate, and  without  angularity  along  the  body. 

Formation  and  locality.  In  a  conglomerate  of  the  Chemung  group 
at  Panama,  Chautauqua  county,  X.  Y. 


.     Ptychopteria  Galeae. 
Ptychoptcria  Gcdene,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  small,  rhomboidal;  body  sub-elliptical,  oblique  at  an  angle  of 
about  40*='  with  the  hinge;  height  greater  than  half  the  length  ; 
ante-byssal  margin  oblique,  curving  gently  into  a  shallow  sinus; 
base  regularly  rounded;  posterior  end  abruptly  recurved.  Left 
valve  convex,  moderately  gibbous  on  the  umbo,  and  sub-angular 
along  the  upper  half.  Eight  valve  less  convex  above,  depressed- 
convex  in  the  lower  part.  Hinge-line  straight,  length  greater  than 
the  height  of  the  valve.  Beaks  near  the  anterior  third  of  the 
hinge,  inclined  forward,  prominent,  arching  over  the  hinge-line. 
Umbo  gibbous,  subtending  somewhat  less  than  a  right  angle.  Ante- 
rior end  small,  limited  by  the  shallow,  nearly  vertical  byssal  depres- 
sion; extremity  acute.  Wing  wide-triangular,  joining  the  body 
near  the  posterior  end;  limiting  furrow  distinct;  fold  wide  and 
moderately  prominent;  margin  obliquely  truncate,  very  slightly 
concave  just  below  the  hinge-line  ;  extremity  angular. 

Surface  of  the  body  and  wing  marked  by  regular,  fine,  interrupted 
or  undulating  radii,  which  are  obscure  or  obsolete  on  the  anterior 
portion ;  also  by  very  fine  concentric  lines,  which  are  crowded  into 
irregular  fascicles  and  are  lamellose  on  the  anterior  part  of  the 
valve. 
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A  left  valve  has  a  length  of  2G  mm.,  height  lb  mm.,  and  hin-e- 
Ime  20  mm.  Another  specimen  has  a  length  of  iJ4  mm.,  hei<rht\i 
mm.,  and  hinge-line  17  mm.  ° 

Compared  with  P.  Eucrate  and  P.  elongata,  the  body  of  the  shell 
IS  comparatively  shorter,  the  furrow  of  the  wing  more  distinct,  the 
byssal  depression  shallower  and  more  nearlv  vertical  It  has  the 
obscure  angularity  of />,  Eucrate,  with  coarser  and  more  nearly' verti- 
cal radii. 

Formation  and  locality.  In  the  lower  beds  of  tlie  Upper  Division 
of  the  Chemung  group,  as  seen  at  Warren,  Pa. 

<i     Ptychoptekia  Beecheri. 

PtycTiopteria  Beecheri,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  large,  rhomboidal;  body  cylindrical,  very  arcuate  in  the  left 
valve,  oblique  at  an  angle  of  about   40<^   with  the   hinge-  len-th 
nearly  twice  the  height;  ante-byssal   margin  slightly  oblique  cu'rv- 
mg    gently    mto    the    sinus;    ventral    margin    broadly   rounded 
straignter  toward  the  posterior  end  which  is  acutely  recurved.    Left 
valve  ventricose,  the  greatest  convexity  a  httle  above  the  middle- 
abruptly  rounded  or  sub-angular  along  the  post-cardinal  slope,  and 
the  elevation  is  continued   into   the   angular  posterior  extremity. 
Eight  valve  much  less  convex.     Hinge-line  straight,  length  more 
than  two-thirds  the  length  of  the  shell.     Beaks  at  about  the  ante- 
rior third  of  the   hmge-line,  very  prominent  and  incurved  over  the 
hinge  m  the  left  valve.     In  the  right  valve   the   beak  is   subdued 
not  rising  above  the  hinge-line,      dmbo  very  gibbous   in   tiie  left 
valve,  subtending  an  acute  angle .     Anterior  end  moderately  lar-e, 
limited  by  a  very  broad,  shallow,  slightly  oblique  bvssal  depression; 
extremity  flattened,  acute,  defined  by  an  oblique  constriction  in  the 
margin  just  below  the  cardinal  line.     Wing  of  medium  size,  joinin- 
the  body  of  the  shell  a  little   above   the  posterior   extremity;  the 
limiting  furrow  distinct;  the  fold  gentle  and  the  upper  part  of  tlie 
wmg  flat  or  slightly  convex;  margin   obliquely   truncate,  concave 
just  below  the  hinge;  extremity  slightly  produced. 

Surface  marked  by  fine  uniform  radii  on  the  body  and  wing,  which 
are  nearly  obsolete  on  the  anterior  end,  and  sometimes  interrupted 
on  the  body  by  varices  of  growth;  also  by  fine  concentric  stria 
which  are  acutely  recurved  over  the  angular  posterior  slope  of  the 
body,  and  crowded  into  fascicles  at  irregular  intervals,  producing  an 
undulated  appearance. 

A  large  left  valve  has  a  length  of  52   mm.,  height   28    mm.,  and 
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hin-e-line  36  mm.     A  right  valve  in   the  same  association  has  a 

length  of  40  mm.,  height  20  mm.,  and  hinge-line  33  mm. 

This  species  somewhat  resembles  P.  irigonalis,  but  the  posterior 
extremity  is  more  produced,  and  the  wing  more  obliquely  truncate  on 
the  maro-in.  The  right  valve  in  general  aspect  resembles  the  right 
valve  ofV.  alata,  but  the  left  valve  is  very  dissimilar.  The  distin- 
guishing characters  are  its  large  rhomboidal  form,  extreme  gibbosity 
and  arcuHtion  of  the  left  valve. 

FormaHo7i  and  locality.  In  a  compact  sandstone  of  the  Upper 
Chemung  group,  in  the  lower  beds  as  seen  at  Warren,  Pa. 

Ptychopteria  spatulata. 

Ptychopteria  spatulata,  nx^i^.     Pal   xN.  Y.,  vol.  v.  pt.  1.      UnpuUisked. 

SHELL  large,  elongate,  rhomboidal;  body  sub-elliptical,  oblique   at  an 
angle  of  about  30-  with  the  hinge;  length  more  than  one-third 
greater  than  the  height;  ante-byssal  margin  oblique,  gently  curv- 
[ng  into  the  sinus,  thence  extending  into  the  broadly  curved  basa 
margin;    posterior  end  rectangularly   or  acutely   recurved^  Left 
valv!    moderately   convex,    slightly   gibbous   above.     Right  valve 
depressed-convex,  more  sub-angular  along  the  post-cardmal  slope 
and  smaller  than  the  left.     Hinge-line  straight,  length   about   one- 
seventh  less  than  the  greatest  length  of  ^^^ -1--  ^^-^^^f..f;^^ 
the  anterior  fourth,  prominent  and  incurved  over  the  hmge-lme    n 
the  left  valve;  depressed  in  the  right  valve  and  not  rising  above  the 
cardinal  line.     Umbonal   angle  nearly   rectangular.     Anterior  end 
la"g  ,    imited  by  a  broad,  slightly  oblique,  undefined  by ssal  depres- 
sion    extremity    acute    and    nasute.     Wing   elongate,   triangular 
ioining  the  bodv  at  the  posterior  end;  the  dividing    urrow  distmc 
in  the  left  valve,  more  conspicuous  in  the  right;  the  fold  is  not 
defined  in  the  left  valve,  and  is  strongly  marked  in   the   nght 
margin  :.nearly  vertically  truncate;  extremity  not  perceptibly  pro- 

'^Tet't  thin,  marked  by  fine  radii,  which  are  conspicuous  upon  the 
body  and  wing,  and  obsolete  on  the  anterior  end  and  byssal  dep  es- 
siom  The  surface  is  also  marked  by  fine  concentric  stria.,  wh  ch 
are  crowded  into  fascicles,  giving  an  apparent  undulation  to  the 
surface  from  the  umbo  to  the  lower  extremity,  especially  m  the 
riaht  valve.  At  the  post-basal  margin  the  stri^  are  recurved  at  a 
little  less  than  a  right  angle  in  the  left  valve,  and  more  acutely  m 
the  ri-ht  valve,  and  they  are  strongly  lamellose  on  the  anterior  end. 
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The  specimen  described  has  a  length  of  56  mm.,  height  30  mm., 
and  hinge-line  about  48  mm. 

This  species  resembles  P.  lata,  and  also  some  forms  of  P.  Sao,  but 
it  is  much  more  elongate,  the  valves  more  depressed,  the  wing  nar- 
rower and  longer. 

Formation  aiid  locality.  In  the  Upper  Chemung  group  atf  Warren, 
Pa. 


.^  Ptychopteria  lata. 

Ptychoptena  lata,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  large,  rhomboidal ;  body  sub-elliptical,  very  oblique,  making 
an  angle  with  the  hinge  of  nearly  40^ ;  height  equal  to  about  two- 
thirds  of  the  length  ;  ante-byssal  margin  oblique,  curving  into 
the  shallow  sinus,  from  whence  the  basal  margin  is  broadly  rounded ; 
posterior  extremity  recurved  at  a  little  less  than  a  right  angle.  Left 
valve  more  convex  than  the  right  and  gibbous  above,  obscurely 
angular  along  the  post-cardinal  slope.  This  difference  in  the  valves 
is  also  shown  iu  the  direction  of  the  strige  of  growth.  Hinge-Hue 
straight,  about  three-fourths  as  long  as  the  length  of  the  shell. 
Beaks  near  the  anterior  fourth  of  the  hinge,  prominent  in  the  left 
valve,  acute,  arching  over  the  cardinal  line  ;  in  the  right  valve  de- 
pressed, rising  only  as  high  as  the  hinge.  Umbonal  region  of  the 
left  valve  moderately  gibbous,  subtending  an  acute  angle.  Anterior 
end  short,  small,  limited  by  an  oblique  byssal  depression  which 
extends  along  the  base  about  one-third  the  length  of  the  shell ; 
extremity  acute.  Wing  large,  extending  along  the  shell  to  near  the 
posterior  extremity  ;  margin  obliquely  truncate,  concave  just  below 
the  hinge-line,  which  is  abruptly  produced. 

Test  thin,  marked  by  fine,  interrupted  or  undulated  radii,  which 
are  more  strongly  marked  on  the  body  and  wing,  and  obsolete  on 
the  anterior  of  the  valve  ;  the  surface  is  also  marked  by  fine  con- 
centric striffi,  which  are  crowded  into  fascicles  at  unequal  distances, 
undulating  the  surface  ;  they  turn  abruptly  outward,  just  below 
the  hinge,  and  are  lamellose  ou  the  anterior  part  of  the  valve. 

A  specimen  preserving  both  valves  has  a  length  of  45  mm., 
height  28  mm.,  hinge-line  35  mm.  The  right  valve  is  somewhat 
smaller.  Another  specimen  has  a  length  of  42  mm.,  height  28 
mm.,  hinge-line  36  mm. 

This  species  resembles  in  form  P.  Sao,  but  is  larger,  the  wing  fur- 
row more  strongly  defined  on  the  left  valve,  the  concentric  lines  more 
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acutely  recurved  at  the  basal  angle,  and  the  radii  are  finer  and  more 

numerous. 

Formation  and  locality.     In  the  Upper  Chemung  group,  the  middle 
beds  of  the  series,  as  seen  at  Warren,  Pa. 

>■    Ptychopteria  perlata. 

Ptyckopteria  perlata,  Hall,    Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  large,  rhomboidal ;  body  ovate,  oblique;  length  one-sixth 
greater  than  the  height;  anterior  and  basal  margins  broadly 
curved;  posterior  end  angular.  Left  valve  very  convex,  gibbous 
above.  Eight  valve  somewhat  gibbous  above,  having  a  con- 
vexity of  about  one-half  that  of  the  left  valve.  Hinge-line 
straight,  nearly  equal  to  the  length  of  the  shell.  Beak  at 
about  the  anterior  third  of  the  cardinal  line,  prominent  and 
arching  over  the  hinge  in  the  left  valve.  Umbo  gibbous  in  the  left 
valve  and  convex  in  the  right,  subtending  an  acute  angle.  Anterior 
end  large,  obscurely  defined  by  a  shallow  byssal  depression,  which 
is  obsolete  in  the  right  valve  ;  margin  convex  ;  extremity  acuminate. 
Wing  broad-triangular,  joining  the  body  at  the  posterior  end  ;  the 
furrow  and  fold  are  stronger  in  the  left  valve  ;  margin  slightly 
convex  below,  inclining  a  little  forward  ;  extremity  produced,  acute- 
angular. 

Surface  of  the  left  valve  marked  by  fine,  close,  rounded  radii, 
which  are  often  interrupted  by  the  concentric  lamella.  The  radii 
are  finer  upon  the  wing,  obsolete  upon  the  anterior  end,  and 
scarcely  present  on  the  right  valve.  The  concentric  lines  of  growth 
and   lamellae    give   an    irregularly  undulating    appearance    to  the 

surface. 

A  left  valve  has  a  length  of  31  mm.,  height  26  mm.,  and  hinge- 
line  30  mm.     A  right  valve  measures  33  mm.  in  length,  27  mm.  in 
height,  and  hinge-line  32  mm. 
This  species  is  a  shorter,  more  erect  form  than  P.  lata,  and  the  left 

valve  is  more  convex  and  broader  below. 

Formation  and  locality.     In  the  upper  beds  of  the  Chemung  group 

at  Warren,  Pa. 
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,^   Ptychopteria  Thalia. 
PtycJiopteria  Thalia,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal ;  body  ovate,  oblique  at  an  angle 
of  about  45°  with  the  cardinal  line;  length  one-third  greater  than 
the  height;  anterior  and  basal  margins  broadly  rounded,  slightly 
impressed  by  the  byssal  sinus;  post-basal  extremity  sub-angular, 
abruptly  recurved.  Left  valve  extremely  gibbous,  the  point  of 
greatest  convexity  is  one-third  of  the  height  from  the  beak.  Right 
valve  convex  on  the  umbo,  depressed-convex  below.  Hinge-line 
straight,  a  little  less  than  the  greatest  length  of  the  shell.  Beak 
situated  at  the  anterior  third  of  the  hinge,  promment  in  the  left 
valve,  curving  over  the  hinge-line.  Umbonal  region  abruptly 
gibbous  in  the  left  valve,  distinctl}^  limited,  subtending  an  acute 
angle.  Anterior  end  comparatively  large,  limited  by  a  nearly  verti- 
cal shallow  byssal  depression;  margin  convex;  extremity  acute. 
Wing  small,  distinctly  limited  by  the  post-umbonal  furrow ;  margin 
obliquely  truncate,  a  little  convex,  extremity  obtuse-angled. 

Surface  of  both  valves  marked  by  fine  radii  originating  on  the 
umbo,  becoming  stronger  on  the  lower  part  of  the  body,  less  con- 
spicuous on  the  wing,  and  obsolete  on  the  anterior  end ;  and  by 
lines  of  growth  which  are  lamellose  on  the  anterior  side  and  pro- 
duce unequal  concentric  ridges  on  the  body  of  the  valve. 

A  left  valve  has  a  length  of  25  mm.,  height  17  mm.,  and  hinge- 
line  23  mm.  A  small  right  valve  has  a  length  of  20  mm.,  height 
13  mm.,  and  hinge-line  16  mm. 

This  species  resembles  F.  perlaia  but  the  wing  is  comparatively 
smaller,  extremity  not  acuminate,  and  the  umbo  more  gibbous. 

Formation  and  locality.  In  a  sandstone  of  the  Upper  Chemung 
group  at  Alleghany  Springs,  "Warren  county,  Pa. 

^  Ptychopteria  gibbosa. 

Ptychopteria  gihhom,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  small,  rhomboidal ;  body  broad-ovate,  oblique  at  an  angle  of 
about  45°  with  the  hinge-line;  length  not  more  than  one-seventh 
greater  than  the  height;  ante-byssal  margin  oblique,  curving  into 
the  marked  sinus,  thence  along  the  base  to  the  nearly  rectangularly 
recurved  posterior  extremity.  Left  valve  very  convex,  gibbous  on 
the  umbo  and  in  the  middle.  Right  valve  unknown.  Hinge-line 
straight,  nearly  as  long  as  the  length  of  the  shell.     Beaks  a  little 


328  Thirty-fifth  Repobt  on  the  State  Museum. 

anterior  to  the  middle  of  the  hinge;  very  prominent  in  the  left 
valve  and  arching  over  the  hinge.  Umbonal  region  ample,  very 
gibbous,  obscurely  angular  along  the  posterior  slope,  subtending  an 
acute  angle.  Anterior  end  somewhat  large,  gibbous,  and  separated 
from  the  body  of  the  shell  by  a  nearly  vertical  sulcus  ;  extremity 
acute  and  nasute.  Wing  of  medium  size,  joining  the  body  at  the 
posterior  end ;  the  furrow  and  fold  are  very  conspicuous,  the  fold 
somewhat  broader  and  nearly  equal  ta  the  portion  of  the  wing 
above ;  margin  almost  vertically  truncate  ;  extremity  apparently  not 
produced. 

Test  thin,  marked  by  fine  radii  and  concentric  striae.  The  con- 
centric lines  are  crowded  into  fascicles,  producing  an  undulated 
appearance ;  and  are  strongly  lamellose  on  the  anterior  end  ;  the 
radiating  striae  are  distinct  upon  the  body  of  the  shell,  obscure  on 
the  wing,  and  obsolete  on  the  anterior  end. 

A  specimen  of  the  left  valve  has  a  length  of  26  mm.,  height  15 
mm.,  hinge-line  32  mm.  Another  has  a  length  of  20  mm.,  height 
13  mm.,  hinge-line  18  mm. 

This  species  is  distinguished  by  the  sub-central  position  of  the  beak 
and  the  great  prominence  of  the  umbo,  the  marked  byssal  depression 
and  strong  furrow  and  fold  of  the  wing. 

Formation  and  locality.  In  the  upper  beds  of  the  Chemung  group, 
at  Warren,  Pa. 


■B     Ptychopteria  lobata. 

Ptychopteria  lobata,  Hall.     Pal.  N.  Y.,  vol.  v.  pt.  1.     Unpublished. 

Shell  small,  sub-rhomboidal ;  body  broadly  ovate,  oblique  at  an  angle 
of  about  55°  with  the  cardinal  line  ;  length  somewhat  greater  than 
the  height;  anterior  margin  sub-truncate;  base  broadly  rounded; 
posterior  margin  rectangularly  recurved  into  the  wing.  Left  valve 
very  gibbous  ;  the  point  of  greatest  convexity  is  just  below  the  umbo. 
Eight  valve  unknown.  Hinge-line  straight,  length  nearly  equal  to 
the  length  of  the  valve.  Beak  situated  anterior  to  the  middle  of 
the  hinge,  prominent,  inclined  forward,  and  arching  over  the  mar- 
gin of  the  valve.  Umbonal  region  ample,  gibbous,  subtending  an 
acute  angle.  Anterior  end  large,  limited  by  a  broad,  undefined  byssal 
depression ;  margin  convex  ;  extremity  apparently  obtuse.  Wing 
small,  joining  the  body  at  the  posterior  end,  strongly  limited  by  a 
deep  furrow  and  very  marked  alar  plication  ;  margin  nearly  straight ; 
extremity  angular. 
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Surface  marked  by  fine  radiating  striae  which  become  finer  on  the 
wing  and  anterior  end  ;  and  by  stria;  of  growth  which  are  some- 
what lamellose  on  the  anterior  of  the  shell. 

A  left  valve  of  this  species  has  a  length  of  13  mm.,  height  10  mm., 
hinge-line  11  mm. 

This  species  differs  from  F.  gibbosa  in  its  shorter,  truncate  anterior 
end,  and  stronger  fold  on  the  wing,  which  is  comparatively  stronger 
than  in  any  species  yet  observed. 

Formation  and  locality.  In  the  sandstones  of  the  Upper  Chemung 
group,  Warren  county,  Pa. 

}     Ptychopteeia  Vaxuxemi. 

Ptyclwpteria  Vanuxemi,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  large,  sub-triangular  ;  body  narrow-elongate,  sub-cylindrical, 
oblique  at  an  angle  of  nearly  30°  with  the  hinge-line  ;  ventral  mar- 
gin very  long  and  gently  curving ;  posterior  margin  abruptly  and 
acutely  recurved.  Left  valve  very  convex  along  the  axis  of  the 
body.  Eight  valve  unknown.  Hinge-lme  straight,  length  more 
than  one-fourth  greater  than  the  height,  or  about  two-thirds  the 
entire  length  of  the  shell.  Umbonal  angle  very  acute.  Anterior 
end  unknown.  Wing  very  large,  triangular,  joining  the  body  near 
the  posterior  end ;  the  furrow  and  fold  obscure  ;  margin  obliquely 
truncate  to  near  the  hinge,  where  it  is  concave  and  abruptly  recurved 
into  the  produced  extremity. 

Test  thin,  marked  by  strong  radii,  and  by  fine,  sharp,  equidistant, 
lamellose  concentric  striae.  The  concentric  strias  are  crowded  and 
somewhat  fasciculate  on  the  posterior  and  the  wing,  giving  an  un- 
dulated or  imbricated  appearance.  The  rays  are  very  strong  over 
the  middle  of  the  body,  and  subdued  on  the  wing  and  basal  side, 
and  are  distinctly  crenulated  by  the  elevated  concentric  lines,  with 
the  interspaces  cancellated. 

The  specimen  described  has  a  length  of  70  mm.,  height  34  mm., 
and  hinge-line  about  44  mm. 

This  species  is  conspicuously  distinct  from  any  other  ;  in  outline 
it  approaches  some  of  the  extreme  forms  of  Fteronites. 

Formation  and  locality.  In  the  highest  beds  of  the  Upper  Che- 
mung group  at  Warren,  Pa. 

[Sen.  Doc.Xo.  38.]  42 
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,  Ptyohopteria  ex  pans  a. 

Ptychopteria  expansa,  Hall.    Pal.  N..Y. ,  vol.  v,  pt,  1.    Plates  acd  Explanations  ; 
PI.  23,  figs.  10,  11.     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  body  ovate,  oblique  at  an 
angle  of  about  60°  with  the  hinge-line  ;  length  one-fifth  greater 
than  the  height;  ante-byssal  margin  oblique,  gently  curving  into  the 
shallow  sinus;  basal  margin  broadly  rounded  to  the  base  of  the 
wing.  Left  valve  convex  below,  gibbous  above.  Right  valve  un- 
known. Hinge-line  straight,  central,  length  greater  than  the  length 
of  the  valve.  Beak  at  about  the  anterior  fifth  of  the  hinge,  inclined 
acutely  forward,  moderately  prominent.  Umbonal  angle  acute. 
Anterior  end  small,  surface  convex  to  the  nearly  vertical  byssal 
depression  which  extends  half  way  to  the  base  of  the  shell  • 
extremity  compressed  and  acute.  Wing  very  large,  triangular,  ex- 
tended, joining  the  body  at  the  posterior  extremity ;  the  furrow  ob- 
scurely marked ;  margin  gently  concave,  extending  backward  ; 
extremity  produced. 

Surface  marked  by  regular  strong  radii  and  by  concentric  lines  of 
gi-owth.  The  concentic  strife  are  sometimes  crowded  into  irregular 
fascicles,  giving  an  undulated  appearance  to  the  surface;  the  radii 
are  strong  on  the  umbonal  slope,  less  conspicuous  on  the  wing,  and 
on  the  antero-basal  portion  tliey  are  interrupted,  and  oblique  to 
those  on  the  umbo. 

The  specimen  described  has  a  length  of  27  mm.,  height  32  mm., 
and  hinge-line  30  mm. 

This  species  is  distinguished  by  its  erect  form,  large  and  extended 
wing,  and  peculiar  character  of  surface  markings.  The  furrow  of  the 
wing  is  indicated  only  by  a  wider  depression  between  the  radii,  and  a 
stronger  ray  marks  the  fold. 

Formation  and  locality.  In  a  coarse  sandstone  of  the  Chemung 
group  near  Smethport,  Pa. 
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GLYPTODESMA,  Hall, 
,-   Gltptodesma  erectum. 

Avicula  erecta,  Conbad.     Jour.  Acad.  Nat.   Sci.,  Phila.,  p.  328,  pi.  12,  fig.    5. 

1842. 
Avicula  cruciformis,  Conkad.    Geolog.  Surv.  N.  T. :  Ann.  Rep.,  p.  54.    1841. 
AcUnodesma  erec^wm  (Conrad),  Hall.    MS.,Pal.  N.  Y.    1877. 

"  "  "  S.  A.  Miller.     Cat.  Amer.  Pal.  Fobs.     1877. 

"  cr^/a/orjrte  (Conrad),  Hall.    MS. ,Pal.  N.Y.    1877. 

S.  A.  Miller.     Cat.  Amer. Pal.  Foss.     1877. 
Olyptodesma   erectum,  (Conrad),  Hall.      Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and 
Explanations:    PI.    11,  figs.  1-10;   pi.  12,  figs.   1-3.   5-9;    pi.   13,   figs.    1-4, 
12-15  ;  pi.  25,  figs.  14-17.     Jan.,  1S83. 

Shell  large ;  body  ovate,  acute,  erect  or  moderately  oblique;  wings 
more  or  less  expanded,  often  greatly  expanded;  height  frequently 
one-third  greater  than  the  length ;  basal  margin  more  or  less  regu- 
larly rounded  ;  anterior  side  broadly  convex ;  posterior  side  nearly 
straight  or  slightly  concave.  Valves  very  unequal.  Left  valve  vary- 
ing from  moderately  convex  to  gibbous  and  arcuate.  Right  valve 
depressed-convex  in  the  umbonal  region,  flat  or  concave  below ; 
variable  in  convexity.  Hmge-line  straight,  often  greatly  extended, 
equaling  or  usually  greater  than  the  length  of  the  valve.  Beak  of 
left  valve  prominent,  acute,  inclined  forward,  rising  above  the  hinge- 
line,  and  situated  anterior  to  the  middle  of  the  body  of  the  shell. 
Umbonal  region  somewhat  prominent,  often  gibbous,  limited  an- 
teriorly by  a  distinct  rounded  sulcus,  and  posteriorly  by  an  inter- 
ruption and  change  in  the  direction  of  the  striae,  which  sometimes 
produces  a  defined  line  of  separation.  Umbonal  angle  acute.  An- 
terior wing  auriform  and  small  in  young  specimens,  becoming  ex- 
panded and  variously  extended  in  older  specimens,  limited  by  a  dis- 
tinct byssal  depression  ;  extremity  rounded.  Posterior  wing  large, 
triangular ;  margin  concave ;  extremity  often  extended  beyond  the 
margin  of  the  shell. 

Test  thick,  marked  by  fine,  irregular,  concentric  stri®  of  growth 
which  are  sometimes  raised  into  sharp  lamella",  or  crowded  into 
prominent  fascicles.  These  striae  become  more  conspicuous  upon 
the  margins  and  upon  the  wings,  where  they  are  often  highly  lamel- 
lose.  The  distant  lamelhe  which  mark  the  body  of  the  shell  are 
sometimes  continued  upon  the  hinge,  and  becoming  stronger,  curve 
over  the  margin,  giving  it  a  sharply  annulated  aspect,  which,  when 
preserved  in  the  impression  of  the  hinge-border,  might  be  mistaken 
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for  a  more  important  organic  marking.  Partially  exfoliated  shells 
show  some  obscure  radiating  lines  which  belong  to  the  intimate  shell- 
structure,  and  are  not  external. 

Posterior  muscular  impression  situated  near  the  middle  of  the 
posterior  slope,  and  marked  by  irregular  vascular  striae ;  from  the 
lower  anterior  side  of  this  impression  the  pallial  line  extends  slightly 
downward,  curving  forward,  and  continuing  in  a  line  nearly  parallel 
to  the  margm  it  termmates  in  a  small  muscular  impression  within 
the  rostral  cavity.  The  pallial  line  is  frequently  pitted  or  inter- 
rupted in  its  course,  and  from  these  pits  radiating  grooves  extend 
toward  the  margin  of  the  shell.  Ligamental  area  extending  the 
entire  length  of  the  hinge,  comparatively  wide,  grooved  longitudi- 
nally with  fine,  continuous  parallel  lines.  Hinge  with  one  or  two 
linear,  slightly  oblique,  lateral  teeth  on  the  posterior  side,  and  with 
numerous  erect  or  oblique  irregular  folds  along  the  cardinal  line  be- 
low the  ligamental  area,  which  terminate  on  the  inner  margin  in 
distinct  crenulations.  The  cardinal  wrinkles  are  smaller  and  more 
regular  anteriorly,  becoming  large  and  irregular  posterior  to  the 
beak. 

Three  large  specimens  have  the  following  respective  dimensions : 
length  90,  70  and  81  mm.,  height  100,  99  and  81  mm.,  hinge-line 
100,  90  and  90  mm.  An  example  of  medium  size  has  a  length  of 
55  mm,,  height  76  mm.,  and  hinge-line  48  mm.  A  large,  erect  in- 
dividual measures  73  mm.  in  length,  and  90  mm.  in  height.  A 
small  right  valve  has  a  length  of  23  mm.,  height  27  mm.,  and  hinge- 
line  33  mm. 

This  is  an  abundant  species  and  attains  a  very  large  size  in  older 
individuals.  In  its  different  conditions  of  growth  and  preservation, 
it  presents  a  very  great  variety  of  aspect,  and  it  becomes  extremely 
diflScult  to  determine  the  limits  of  the  species.  In  the  young  shell 
the  posterior  wing  is  proportionally  more  extended  than  in  older  in- 
dividuals, while  the  anterior  wing  is  usually  smaller.  During  the  prog- 
ress of  growth,  both  wings  often  become  extravagantly  developed,  and 
the  form  and  proportions  of  these  parts  cannot  be  relied  upon  for 
specific  distinctions.  The  characteristic  forms  have  the  body  nearly 
erect,  with  the  umbo  and  beak  directed  slightly  forward  ;  but  associ- 
ated with  these  are  other  forms  which  present  a  considerable  degree  of 
obliquity  in  the  body  of  the  shell,  and  while  there  seem  to  be  no  con- 
stant marks  of  specific  distinction,  it  is  extremely  unsatisfactory  to 
group  them  all  under  one  species. 

The  interior  characters  also  present  considerable  differences,  the 
number  of  lateral  teeth   varying   from   one    to   three  ;    the   cardinal 
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wrinkles  and  crenulations  not  only  vary  in  number  and  strength,  but 
in  their  direction,  which  is  vertical  or  oblique.  There  is  also  a  very 
great  difference  in  the  width  of  the  ligamental  area. 

Formation  and  localities.  In  the  shales  and  shaly  sandstones  of  the 
Hamilton  group,  from  the  eastern  limit  of  the  formation  as  far  west 
as  Canandaigua  lake  ;  it  is  extremely  abundant  in  Albany  and  Scho- 
harie counties ;  Oazenovia  and  Hamilton,  in  Madison  county,  and  at 
Pratt's  falls,  in  Onondaga  county,  N.  Y.  This  species  is  also  found 
in  a  cherty  limestone  in  Clarke  county,  Indiana ;  and  in  similar  con- 
ditions and  associations  at  several  localities  in  Ohio. 


d!r   Gltptodesma  erectum,  var,  obliquum. 

Glyptodesma  erectum,  var.  obliquum, 'ELaia^.      Pal.X.  Y.,  vol.  v,  pt.  1.      Plates 
and  Explanations  :  PI.  12,  fig.  4  ;  pi.  13,  figs.  5-11.      Jan.,  1883. 

This  variety  possesses  the  essential  characters  of  the  typical  forms 
of  the  species.  The  hinge,  test,  etc.,  are  similar,  but  the  body  of  the 
shell  is  distinctly  oblique ;  the  wings  are  less  developed,  and  the  an- 
terior wing,  especially,  has  not  the  great  extension  often  observed  in 
the  erect  forms.  The  specimens  of  this  variety  are  uniformly  smaller. 
They  have  been  observed  mainly  in  the  soft  shales  at  Pratt's  falls, 
Onondaga  county,  while  the  large,  erect  forms  are  common  in  the 
coarse  shales  and  grits  of  the  group  in  the  eastern  portion  of  the  State, 
and  in  Madison  county. 

In  examining  and  comparing  the  extreme  forms,  the  difference  is 
striking  and  distinctive.  But  in  the  study  and  comparison  of  a  series 
of  several  hundred  specimens,  the  intermediate  forms  appear  to  unite 
the  whole  under  a  single  species. 

To  facilitate  the  examination,  the  oblique  forms  are  here  designated 
as  G.  erectum,  var.  oUiquum. 


^  Glyptodesma  occidentale. 

Glyptodesma  occidentale,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions;   PI.  15,  fig.  13.     Jan.,  1883. 

Shell  large,  broadly  ovate  ;  body  nearly  erect ;  height  and  length 
about  equal ;  margins  regularly  curved.  Left  valve  very  convex  ; 
gibbous  on  the  umbo.  Eight  valve  unknown.  Hinge-line  straight, 
equaling  or  greater  than  the  length  of  the  shell.  Beak  anterior  to 
the  middle  of  the  shell,  directed  slightly  forward,  acute  and  promi- 
nent.   Umbonal  region  gibbous,  defined  anteriorly  by  the  broad 
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sulcus,  and  on  the  posterior  side  sloping  abruptly  to  the  wing. 
Anterior  wing  short,  defined  by  a  deep  sulcus  and  a  marked  byssal 
sinus.  Posterior  wing  large,  depressed-convex,  much  extended, 
joining  the  body  of  the  shell  below  the  middle,  and  defined  only  by 
the  recurving  of  the  stvise;  margin  concave;  extremity  acute. 

Test  thick,  marked  by  numerous  fine  stria3  of  growth,  which  at 
intervals  are  crowded  into  fascicles,  producing  an  undulating  sur- 
face. The  striae  are  more  closely  arranged,  and  become  lamellose 
on  the  anterior  part  of  the  shell.  On  the  posterior  wing  the  striae 
are  regular,  and  at  distant  intervals  a  single  strise  becomes  sharply 
elevated. 

The  specimen  of  this  species  described  has  a  length  60  mm., 
height  66  mm.,  and  hinge-line  equal  to,  or  greater  than,  the  length 
of  the  shell. 

This  species  resembles  6r.  erectum,  but  appears  to  be  a  more  robust 
form :  the  shell  is  more  orbicular,  the  umbonal  region  more  gibbous, 
the  surface  more  rugose  from  the  undulations  of  the  fascicles  of  strias, 
and  the  limitation  between  the  body  and  the  posterior  wing  is  less 
strongly  defined. 

Formation  and  localities.  In  the  limestone  of  the  Upper  Helder- 
berg  group  at  the  falls  of  the  Ohio,  near  Louisville,  Kentucky,  and  in 
Clarke  county,  Indiana. 


LEIOPTl^EIA,  Hall. 

Leiopteria  l^vis. 

■Avicula  Imvis,  Hall.     Geolog.  Surv.  N.  Y. :  Rep.  Fourth  Dist.,  p.  181.     1843. 
Pteronites  IcBvis  {B.MA.),  S.  A.  Miller.     Cat.  Amer.  Pal.  Foss.,p.  203.     1877. 
Leiopteria  Icevis,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explanations :  PI. 
17,  figs.  5-11.     Jan.,  1883. 

Shell  small,  sub-rhomboidal ;  body  obliquely  ovate ;  length  and  heiglit 
nearly  equal ;  greatest  length  below  the  middle ;  margins  regularly 
rounded,  somewhat  extended  on  the  post-basal  side.  Left  valve 
more  convex  than  the  right ;  the  greatest  convexity  in  both  valves 
is  about  the  middle.  Hinge-line  straight  on  the  posterior  side  of 
the  beak,  turning  abruptly  downward  in  front ;  entire  length  greater 
than  the  length  of  the  shell.  Beaks  obtuse,  rounded,  inclined  for- 
ward, situated  at  the  anterior  third  of  the  shell,  that  of  the  left 
valve  quite  prominent.  Umbonal  region  of  left  valve  prominent, 
subtending  an  acute  angle.  Ear  triangular,  nearly  equilateral,  with 
a  strong  angular  fold  along  the  middle,  separated  from  the  body  of 
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the  valve  by  a  distinct  rounded  sulcus  and  broad  byssal  sinus; 
margin  rounded;  extremity  obtuse.  Wing  triangular,  flat,  limited 
by  the  post-umbonal  slope;  margin  concave;  extremity  acute. 

Test  thin,  marked  with  distinct  concentric  stria  of  growth, 
which  are  crowded  and  conspicuous  on  the  wings.  There  are  often 
obscure  traces  of  radii,  which  are  more  distinct  on  the  wing  in  casts 
or  exfoliated  specimens.  Ligamental  area  narrow,  with  a  single 
distinct  groove .  Some  specimens  apparently  indicate  the  existence 
of  an  oblique  lateral  tooth  on  the  posterior  side  of  the  umbo. 

One  specimen  has  a  length  of  11  mm.,  height  12  mm.,  hinge-line 
•  about  10  mm.  Another  has  a  length  of  10  mm.,  height  11  mm., 
and  hinge-line  12  mm.  A  small  specimen  is  8  mm.  in  length,  9 
mm.  in  height,  and  hinge-line  10  mm. 

Formation  and  localities.  In  the  Marcellus  shale  at  Littleville, 
Livingston  county,  Alden,  Erie  county,  and  East  Bloomfield,  Ontario 
county,  N.  Y. 

,   Leiopteria  Conradi. 

Leiopteria  Conradi,  Hall.     Pal.  X.  T.,  vol.  v,  pt.  1.     Plates  and  Explanations  . 
PI.  20,  figs.  1,  2,  4  (5  in  error).     Jan.,  1883 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  oblique-ovate  ; 
length  a  little  greater  than  the  height ;  anterior  margin  straight, 
nearly  vertical ;  basal  and  posterior  margins  regularly  rounded. 
Valves  sub-equally  convex ;  the  left  valve  somewhat  more  convex 
than  the  right.  Hinge-line  straight,  longer  than  the  length  of  the 
valve,  greatly  extended  posteriorly.  Beaks  acute,  directed  forward, 
prominent,  situated  near  the  anterior  end  of  the  shell.  Umbonal 
region  gibbous  (in  well-preserved  shells),  moderately  convex  below, 
subtending  an  acute  angle.  Ear  short,  separated  from  the  valve  by 
a  rounded  depression  or  sulcus,  marked  by  a  shallow,  elongate  byssal 
sinus ,  extremity  rounded.  "Wing  triangular,  much  extended  ; 
margin  concave;  extremity  acuminate. 

Test,  as  indicated  by  casts  or  partially  exfoliated  specimens, 
marked  by  fine,  closely  arranged,  concentric  lines  of  growth,  which 
at  irregular  intervals  are  crowded  and  raised  into  rounded  or  sub- 
angular  fascicles,  giving  the  surface  a  decidedly  undulated  aspect. 
The  striae  become  more  crowded  upon  the  cardinal  expansions, 
especially  upon  the  ear.  Ligamental  area  marked  by  a  single 
longitudinal  groove  parallel  to  the  hinge-line. 

Two  specimens  of  the  left  valve  have  respectively  the  following 
dimensions:  length  39  and  42  mm.,  height  32  and  36  mm.,  hinge- 
line  42  and  47  mm. 
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This  species  bears  some  general  resemblance  in  form  to  Actinopteria 
decussata  and  A.  Boydi  but  is  distinguished  by  the  absence  of  rays. 
It  differs  from  L,  Greeni,  in  its  more  oblique  form  and  greater  pro- 
portional length. 

Formation  and  localities.  In  shales  of  the  Hamilton  group,  on  the 
shore  of  Canandaigua  lake,  and  at  Bellona,  Yates  county,  N.  Y. 

/  Lbiopteria  Geeeni. 

Leiopteria  Ch'eeni,  Hall.     Pal,  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  • 
PI.  20,  figs.  9,  12.     Jan.,  1883. 

Shell,  large ;  sub-rhomboidal ;  body  moderately  oblique,  broadly 
ovate ;  length  a  little  greater  than  the  height ;  margins  regularly 
rounded,  somewhat  extended  posteriorly.  Valves  moderately  and 
nearly  equally  convex ;  similar  in  character.  Hinge-line  straight, 
equaling  or  greater  than  the  length  of  the  shell.  Beaks  acute, 
anterior,  inclined  forward,  arching  over  the  hinge  in  the  left  valve  ; 
less  prominent  in  the  right.  Ear  short,  limited  by  a  sulcus  and 
sinus  which  is  deeper  in  the  right  valve.  Wing  large,  triangular^ 
defined  only  by  the  abrupt  bending  of  the  stride  ;  margin  concave  ; 
extremity  acute. 

Test  thin,  marked  by  numerous,  closely  arranged,  concentric  lines 
of  growth,  and,  at  somewhat  regular  intervals,  by  sharp,  projecting 
lamellose  strise ;  and  corresponding  with  these,  are  regular  concen- 
tric undulations,  which  are  shown  strongly  on  the  cast,  and  but 
partially  seen  on  the  exterior  surface.  The  strige  mark  the  wing  in 
the  same  manner  as  the  body,  and  are  crowded  on  the  ear.  Liga- 
mental  area  narrow,  marked  by  a  single  groove. 

A  large  specimen  measures  57  mm.  in  length,  51  mm.  in  height, 
hinge-line  58  mm. 

This  species  resembles  L.  Conradi,  but  is  broader,  with  compara- 
tively greater  height,  less  obliquity,  and  less  extended  posterior  wing. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group  at 
Bellona,  Yates  county,  and  on  the  shores  of  Cayuga  and  Canandaigua 
lakes,  N.  Y. 

,    Leiopteria  Kafinesquii. 

Leiopteria  Rafinesquii,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  15,  fig.  11 ;  pi.  20,  figs.  6,  7.    Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  body  rather  narrow  above, 
obliquely  ovate  ;  height  equaling  or  greater  than  the  length ; 
margins  regularly  curved ;  the  post-basal  side  extended ;  anterior 
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side  sometimes  nearly  straight  for  a  short  distance  below  the  ear. 
Left  valve  convex,  gibbous  oq  the  umbo.  Uight  valve  less  gibbous. 
The  right  valve  supposed  to  belong  to  this  species  is  convex  on  the 
umbo,  and  of  moderate  convexity  below ;  the  height  is  considerably 
greater  than  the  length,  and  the  body  of  the  valve  less  distinctly 
detined  than  in  the  left  valve.  Hinge-line  straight ;  from  the 
anterior  side  of  the  beak  to  the  posterior  extremity  it  is  about  equal 
to  the  length  of  the  shell.  Beak  of  the  left  valve  acute,  directed 
forward,  very  })rominent,  situated  at  the  anterior  extremity  of  the 
shell.  Umbonal  region  gibbous,  subtending  an  acute  angle.  Ear 
short,  convex,  obtuse,  with  a  broad,  undefined,  vertical  sulcus  and 
shallow  byssal  sinus.  Wing  moderately  large,  flat ;  margin  concave  ; 
extremity  acute. 

Test  thin,  marked  by  regular,  concentric  lines  of  growth,  which 
are  more  crowded  upon  the  cardinal  expansions.  The  strias  are 
raised  at  intervals  into  strong,  elevated  lamellae,  which  are  con- 
spicuous on  the  cast,  and  more  crowded  and  prominent  on  the  an- 
terior side.  The  right  valve  referred  to  this  species  is  marked  by 
concentric  wrinkles,  which  are  Avell-preserved  on  the  anterior  side, 
with  distant,  elevated,  lamellose  strige  on  the  wing  and  margin  of 
the  hinge.  Internal  characters  unknown.  The  ligamental  area  ap- 
pears to  be  marked  by  a  groove  along  the  wing  parallel  to  the 
hinge-line. 

Three  characteristic  specimens  have  respectively  the  following 
dimensions  :  length,  39,  84,  and  25  mm.,  height  41,  38,  and  26  mm., 
hinge-line  37,  39  and  26  mm.  The  right  valve,  mentioned  above,  is 
23  mm.  in  length,  25  mm.  in  height,  and  23  mm.  along  the  hinge- 
line. 

This  species  resembles  the  two  preceding,  but  the  form  of  body  is 
more  narrowly  ovate,  the  obliquity  appears  to  be  intermediate  between 
the  two  ;  the  ear  is  less  strongly  defined  ;  the  wing  is  comparatively 
narrower,  and  less  extended  at  the  extremity. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group,  on 
the  shores  of  Skaneateles  lake  ;  atBellona,  Yates  county,  and  Leonards- 
ville,  Madison  county,  N.  Y. ;  a  single  specimen  from  the  Oorniferous 
limestone  of  Delaware,  Ohio,  has  been  referred  to  this  species. 

/-  Leiopteria  ISayi. 
Leiopteria  Sayi,  Hall.     Pal.  N.  Y.  vol.  v,  pt.  1.     Unpublished. 

Shell  above  the  medium  size,  sub-orbicular;  body  very  broadly  ovate, 
scarcely  oblique;  height  greater  than  the  length;  margin   nearly 
straight  in  front,  thence  regularly  rounded.     Left  valve  very  con- 
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vex,  gibbous  iu  the  umbonal  region.  Eight  valve  smaller  and  less 
convex.  Hinge-line  straight,  longer  than  the  length  of  the  shell. 
Beaks  acute,  situated  near  the  anterior  extremity  of  the  hinge, 
prominent,  inclined  forward,  arching  over  the  hinge-line.  Umbonal 
region  ample,  subtending  a  right  angle.  Ear  small,  bending  down- 
ward, defined  by  a  broad,  shallow  sulcus.  Byssal  sinus  narrow. 
"Wing  large,  triangular,  greatly  extended  along  the  hinge-line,  de- 
fined by  the  retral  bending  of  the  stria3 ;  margin  concave  ;  ex- 
tremity acute.  The  wing  of  the  right  valve  is  very  broad,  flat,  and 
much  extended  ;  not  distinctly  defined. 

Surface  marked  by  fine,  closely  arranged  striae  of  growth,  with 
distant,  elevated  lamella?,  which  are  extensions  of  strong  fascicles 
of  strige.  These  leave  angular  concentric  folds  and  undulations  in 
the  casts.  The  striae  are  strongly  marked  on  the  cardinal  expan- 
sions and  over  the  hinge-margin.  In  well-preserved  specimens  the 
undulations  are  stronger  upon  the  middle  of  the  valve,  and  less 
marked  upon  the  anterior  side  and  the  wing.  In  the  right  valve 
they  are  much  more  regular  and  subdued.  Interior  characters 
unknown.  Ligamental  area  marked  by  a  distinct  groove  parallel 
to  the  margin. 

The  largest  specimen  has  a  length  of  50  mm.,  height  46  mm., 
hinge-line  about  45  mm.  A  small  specimen  measures  26  mm.  in 
length,  39  mm.  in  height,  hinge-line  imperfect.  Another  specimen 
is  26  mm.  in  length,  33  mm.  in  height,  hinge-line  27  mm.  A  right 
valve  is  33  mm.  in  length,  height  about  the  same,  hinge-line  41 
mm. 

This  form  resembles  in  general  surface  characters,  the  three  pre- 
ceding species,  but  differs  by  the  more  erect  body  and  sub-orbicular 
form.  In  general  aspect  it  resembles  Gltptodesma,  and  the  surface 
markings  are  not  very  different,  though  none  of  the  specimens  show 
the  hinge  characters  of  that  genus.  The  description  has  been  drawn 
from  specimens  preserved  in  fine  calcareous  shale  and  in  coarser 
arenaceous  material,  and  the  characters  remain  essentially  the  same 
in  both. 

In  a  single  specimen  from  the  arenacoous  shales  on  the  shore  of 
Cayuga  lake,  at  Norton's  Landing,  where  the  shell  is  partially  ex- 
foliated, the  surface  is  marked  by  fine,  concentric  lines  of  growth, 
and  more  distant  lamellose  striae,  which  are  about  twice  as  numerous 
as  in  the  typical  specimens.  These  give  a  gently  undulating  character 
to  the  surface  of  the  cast  of  the  left  valve,  instead  of  the  abrupt 
angular  folds  of  the  typical  specimens.  In  the  right  valve  of  the 
same  specimen  the  striae  on  the  umbo  are  similar,  but  more  closely 
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arranged,  and  on   the  lower  portion,  in   the  cast,  they  exhibit  the 
gentle  undulations  of  the  typical  forms  of  the  right  valve. 

Formation  and  localities.  In  shales  of  the  Hamilton  group,  in 
Ontario  county ;  Norton's  Landing,  Cayuga  county  ;  Bellona,  Yates 
county,  and  in  the  coarse  grits  at  Leonardsville,  Madison  countv, 
N.  Y. 

^  Leiopteeia  Dekati. 

Leiopteria  Dekayi,  Kali,.    Pal.  X.  T.,  vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  19,  fig.  1  ;  pi.  20,  figs.  16-18  (19  in  error).     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal  in  general  form  ;  body  nar- 
rowly ovate,  oblique ;  length  about  equal  to  the  height;  anterior 
margin  nearly  vertical  for  one-third  the  length  of  the  shell,  thence 
broadly  rounded  over  the  basal  margin  and  abruptly  recurved  at  the 
post-basal  extremity.  Left  valve  convex,  gibbous  on  the  umbo. 
Eight  valve  smaller  and  less  convex ;  the  limitation  of  the  wing 
not  strongly  defined.  Hinge-line  straight,  length  a  little  less  than 
the  length  of  the  shell  measured  from  the  anterior  side  of  the  beak 
to  the  extremity  of  the  wing.  Beaks  anterior,  acute,  prominent, 
inclined  forward.  Umbonal  region  gibbous  above,  regularly  con- 
vex below,  subtending  an  acute  angle.  Ear  bending  downward, 
with  a  strong  fold  in  the  upper  part,  limited  by  a  broad  undefined 
sulcus  and  shallow  byssal  sinus.  "Wing,  triangular,  flat,  defined  by 
the  abrupt  retral  bending  of  the  strige  and  a  depressed  line  along 
the  post-cardinal  slope  ;  margin  concave ;  extremity  acute. 

Test  thin,  marked  by  fine,  regular,  concentric  stria?,  which  at  un- 
equal intervals  are  crowded  into  fascicles,  giving  an  undulated  aspect 
to  the  surface  of  the  cast ;  in  old  specimens,  more  crowded  on  the 
anterior  side  and  ear,  and  on  the  wing  usually  regular,  sometimes 
becoming  a  little  fasciculate  on  the  margin.  This  description  of 
the  surface  is  taken  from  casts  or  partial  casts  which  preserve  more 
or  less  the  surface  markings.  In  a  few  younger  specimens  from  the 
shales,  the  surface  shows  fine  regular  stria?  which  gradually  become 
fasciculate  as  the  shell  increases  in  size.  Ligamental  area  narrow, 
marked  by  fine  stria? ;  below  this  area  is  a  narrow  oblique  fold  or 
lateral  tooth. 

Three  specimens  have  respectively  the  following  dimensions: 
length,  37,  31,  and  20  mm.,  height,  37,  30,  and  30  mm.,  hinge- 
line,  31,  21,  and  23  mm.  A  smaller  specimen  has  length  of  17 
mm,,  height  IC  mm.,  hinge-line  15  mm. 

This  species  resembles  in  form  L.  Conradi  and   L.  Rafinesquii,  but 
there  are  some  differences  in  shape  and  obliquity  and  more  decidedly 
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in  surface  characters.  The  wing  is  not  so  much  extended  as  in  L. 
Conradi,  the  strige  are  more  abruptly  recurved,  and  the  post-cardinal 
slope  is  more  strongly  defined.  There  is  a  general  resemblance  with 
L.  Bigsbyi,  but  the  body  and  hinge-line  are  longer,  the  body  narrow- 
ing more  rapidly  from  the  base,  and  the  striae  are  equal  and  uniform. 
Formation  and  localities.  In  the  soft  shales  of  the  Hamilton  group, 
at  Skaneateles  and  Oayuga  lakes ;  and  in  the  upper  coarse  beds  and 
lower  shales  at  Pratt's  falls,  Onondaga  county ;  also  at  Schoharie, 
N.  Y.  It  is  widely  distributed  from  the  eastern  to  the  central  portion 
of  the  State. 


»  Leiopteria  Bigsbyi. 

Leiopteria  Bigsbyi,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  ; 
PI.  20,  figs.  3,  11, 13-15.     Jan.,  1883. 

Shell  larger  than  medium  size,  sub-rhomboidal;  body  ovate,  oblique; 
height  greater  than  the  length;  anterior  margin  nearly  vertical  for 
about  half  the  height  of  the  shell,  thence  regularly  rounded  along 
the  base ;  posterior  side  moderately  extended.  Left  valve  gibbous 
upon  the  umbo,  less  convex  toward  the  base.  Right  valve  gibbous 
on  the  umbo,  depressed-convex  below,  shorter  than  the  left  valve. 
Hinge-line  straight,  equaling  or  less  than  the  length  of  the  shell. 
Beaks  anterior,  acute,  prominent,  rising  above  the  hinge-line,  in- 
clined forward .  Umbonal  region  prominent,  subtending  an  angle 
of  about  55°.  Ear  short,  bending  moderately  downward,  with  a 
strong  fold  at  the  upper  side,  limited  by  a  broad,  undefined  sulcus. 
Byssal  sinus  shallow.  Wing  triangular,  wide,  nearly  fiat ;  margin 
concave;  extremity  acute.  The  wing  of  the  right  valve  is  less  de- 
fined than  the  left,  and  the  byssal  sinus  is  a  little  deeper. 

Test  thin;  specimens  partially  exfoliated,  or  occurring  in  the  con- 
dition of  casts,  show  sharply  elevated,  lamellose,  concentric  strias, 
which  are  very  distinct  on  the  wings,  and  crowded  and  somewhat 
fasciculate  on  the  anterior  side  and  ear.  No  intermediate  finer 
striae  have  been  observed.  In  well-preserved  specimens  the  sharp 
lamellee  have  undulating  margins.  Interior  unknown.  Ligamental 
area  marked  by  a  single  groove. 

A  large  specimen  has  a  length  of  43  mm,,  height  50  mm.,  hinge- 
line  37  mm.  Another  example  has  a  length  of  33  mm.,  height  33 
mm.,  hinge-line  30  mm.  In  the  younger  shells  the  height  is  pro- 
portionally somewhat  less  than  in  the  older  ones. 

This  species,  compared  with  the  preceding,  has  a  greater  height  of 
body  and  shorter  hinge-line,  and   differs  in   the  conspicuous,  sharp. 
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•concentric  lamellse.  In  this  species  the  concentric  striae  do  not  pro- 
duce the  folds  and  undulations  which  are  characteristic  of  L.  Rafin- 
esqnii  and  L.  Greeni. 

Formation  and  localities.     In   shales   of  the   Hamilton   group   at 
Pratt's  falls,  Onondaga  county,  and  in  the  coarser  beds  at  Schoharie 
N.  Y  ■ 

'^Leiopteria  Mitchelli. 

Leiopteria  Mitchelli,  Hall.     Pal.  N.  Y. ,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  20,  fig.  8.     Jan.,  1883. 

Shell  large,  sub-rhomboidal ;  body  ovate,  moderately  oblique ;  height 
greater  than  the  length ;  anterior  margin  nearly  vertical  from  the 
ear  for  about  half  the  height,  then  broadly  curving  to  the  post-basal 
side,  thence  more  abruptly  bending,  making  the  posterior  end 
slightly  extended.  Left  valve  gibbous  on  the  umbo,  sloping  from 
highly  convex  above  to  moderately  convex  below.  Eight  va^e 
unknown.  Hinge-line  straight,  equal  to  the  length  of  the  valve. 
Beak  anterior,  acute,  inclined  forward,  prominent.  Umbonal 
region  prominent,  subtending  an  acute  angle.  Ear  short,  limited 
by  an  undefined  sulcus  and  shallow  byssal  sinus.  Wing  large, 
triangular,  nearly  flat,  defined  by  the  retral  curving  of  the  laraellose 
striae  ;  margin  moderately  concave ;  extremity  abruptly  acute. 

Test  thin,  marked  by  regular  concentric  lines  of  growth,  with 
distant,  lamellose  stride,  which  are  raised  into  thin,  sharp  elevations 
corresponding  with  the  concentric  folds  or  undulations  of  the  shell. 
The  cast  shows  only  the  undulations.  On  the  anterior  margin  and 
wing,  the  lamellae  are  closely  crowded,  producing  a  varicose  appear- 
ance. They  are  more  closely  arranged  upon  the  wing  than  on  the 
valve,  making  a  gentle  retral  curve  and  becoming  very  conspicuous 
on  the  hinge-margin.    Interior  unknown.     Ligamental  area  narrow. 

A  left  valve  has  a  length  of  46  mm.,  height  49  mm.,  hmge-line 
about  47  mm. 

This  species,  in  general  proportions,  resembles  A.  Bir/sbyi;  it  differs 
in  the  larger  and  more  extended  posterior  end,  with  striae  nearly  ver- 
tical or  gently  curving,  except  at  the  hinge  margin;  the  body  wider 
above,  and  the  anterior  basal  margin  less  convex.  With  a  single  ex- 
ception, the  specimens  of  L.  Bigsbyi  occur  in  arenaceous  beds,  while 
this  species  is  common  both  to  the  softer  shales  and  in  the  coarser 
beds. 

Formation  and-  localities.  In  soft  shales  of  the  Hamilton  group, 
rfom  loose  masses  of  rock  at  the  south  end  of  Seneca  lake,  and  in  the 
coarse  grits,  at  Schoharie,  N.  Y. 
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.  Leiopteria  Troosti. 

Leiopteria  Troosti,  Hall.     Pal.  N.  Y.,  vol.  v.  pt.  1.     Un/published. 

Shell  above  the  medium  size,  sub-rhomboidal;  body  broadly  ovate, 
moderately  oblique;  height  somewhat  greater  thaa  the  length; 
anterior  margin,  from  the  wing  to  about  half  the  height,  nearly 
vertical,  curving  broadly  around  the  base,  and  more  abruptly 
rounded  behind.  Left  valve  moderately  convex,  gibbous  on  the 
umbo.  Right  valve  unknown.  Hinge-line  straight,  somewhat  less 
than  the  length  of  the  shell.  Beak  anterior,  acute,  prominent,  in- 
clined forward,  rising  above  the  hinge.  Umbonal  region  gibbous, 
abruptly  limited  on  the  anterior  side  by  the  sulcus,  and  on  the  pos- 
terior side  sloping  rapidly  to  the  wing.  Wing  large,  flat,  triangular, 
joining  the  body  of  the  valve  below  the  middle  of  the  height, 
limited  by  the  gently  retral  curve  of  the  stri» ;  margin  moderately 
concave  ;  extremity  acute  or  mucronate. 

Surface  marked  by  regular,  equidistant,  undulating,  lamelliform, 

■  concentric  expansions,  which  become  crowded,  finer,  and  to  some 
extent  less  undulated  on  the  wing,  stronger  and  very  much  crowded 
on  the  anterior  of  the  shell.  The  undulations  extend  forward  in  an 
abrupt  curve,  bending  gently  backward,  and  being  thus  opposite 
and  slightly  imbricating,  they  give  an  appearance  of  radiation. 

The  specimen  described  has  a  length  of  35  mm.,  height  37  mm., 
and  liinge-line  about  29  ram. 

In  general  aspect,  this  species  resembles  Actmopteria  Boydi,  but 
the  body  is  much  less  oblique  and  wider  below ;  the  surface  is  without 
proper  rays  ;  the  wing  has  only  fine,  crowded,  concentric  striae ;  while 
in  that  species  the  wing  is  marked  with  strong  radii  and  a  few  lines 
of  growth.  These  comparisons  are  made  from  similar  casts  of  the 
interior  of  both  species. 

Formation  and  locality.  In  the  coarse  grits  of  the  upper  part  of 
the  Hamilton  group,  in  the  northern  part  of  Schoharie  county,  N.  Y, 

.  Leiopteria  Leai. 
Leiopteria  Leai,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1      Unpuhlished. 

Shell  small,  sub-rhomboidal ;  body  broadly  ovate,  very  moderately 
oblique;  height  much  greater  than  the  length  ;  margin  regularly 
rounded  from  above  the  middle  on  the  anterior  side,  to  a  similat 
point  on  the  opposite  side  of  the  valve;  poat-basal  margin  slightly 
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produced.  Left  valve  very  convex  ;  gibbous  from  below  the  middle 
to  the  umbo.  Eight  valve  unknown.  Hinge-line  straight,  less  than  the 
length  of  the  shell.  Beak  anterior,  acute,  rounded,  inclined  forward, 
prominent.  Umbonal  region  gibbous,  subtending  an  acute  angle. 
Ear  short,  directed  downward,  limited  by  an  undefined  sulcus,  with 
scarcely  any  evidence  of  a  byssal  sinus.  Wing  comparatively  small, 
flat,  not  strongly  defined,  joining  the  body  of  the  shell  above  the 
middle  of  its  height;  margin  concave;  extremity  abruptly  acute. 

Test  marked  by  fine  concentric  stria,  which,  at  intervals,  are 
crowded  into  fascicles  upon  the  body  of  the  shell,  giving  an  undu- 
lating surface.     On  the  wings  they  are  closely  and  evenly  arranged. 

One  specimen  has  a  length  of  20  mm.,  height  25  mm.,  and  hinge- 
line  about  17  mm.  A  small  specimen  has  a  length  of  13  mm., 
height  15  mm.,  and  hinge-line  12  mm. 

This  species  is  more  prominent  on  the  umbo  and  more  convex  be- 
lo\7  than  any  of  the  forms  described  in  this  group  ;  the  wing  is  shorter 
and  smaller,  with  less  extension  along  the  posterior  slope.  A  young 
shell  referred  to  this  species  and  in  the  same  association  has  a  body 
less  abruptly  defined  on  the  posterior  side. 

Formation  and  locality.  In  the  coarser  grits  of  the  Hamilton  group, 
in  the  southern  part  of  Schoharie  county,  X.  Y. 

*  Leiopteria  Gabbi. 

Leiopteria  Gabbi,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.      Unptiblished. 

Shell  small:  body  ovate,  very  slightly  oblique;  height  considerably 
greater  than  the  length ;  anterior  margin  nearly  erect  for  half  the 
height  of  the  valve,  and  regularly  curving  to  the  post-basal  margin, 
which  is  scarcely  produced.  Valves  sub-equally  convex  :  the  greatest 
convexity  being  a  little  above  the  middle  in  the  left  valve,  and  on 
the  umbo  of  the  right  valve.  Hinge-line  not  extended,  less  than 
the  length  of  the  shell.  Beaks  acute,  prominent,  directed  forward, 
anterior  to  the  middle  of  the  shell.  Umbonal  region  gibbous,  sub- 
tending an  acute  angle.  Ear  small,  straight  on  the  upper  margin  : 
marked  by  an  oblique  fold,  and  separated  from  the  body  by  an  abrupt 
sulcus  and  a  well-defined  byssal  sinus.  Wing  small,  triangular,  join- 
ing the  body  of  the  shell  below  the  middle  of  its  height,  defined  by 
a  change  in  the  direction  of  the  surface  strire ;  margin  gently  con- 
cave ;  extremity  acute. 

Test  thin,  "marked  by  fine  concentric  strire,  and  at  regular  inter- 
vals by  stronger  elevated  strife,  which  give  to  the  macerated   shell, 
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and  the  cast  of  the  interior,  a  regular  banded  surface.  These  stronger 
stris  are  closely  arranged  on  the  anterior  side  and  ear,  while  on  the 
posterior  side  they  preserve  their  equi-distant  character.  The  right 
valve  is  very  distinctly  marked  by  the  elevated  concentric  strige.  In 
both  valves  there  are  radiating  lines  which  apparently  belong  to  the 
structure  of  the  shell.  Interior  unknown.  Ligamental  area  nar- 
row. 

One  specimen  has  a  length  of  13  mm.,  height  16  mm.,  hinge-line 
about  10  mm.  Another  example  has  a  length  of  12  mm.,  height 
13  mm.,  and  hinge-line  about  11  mm. 

The  small  size,  erect  ovate  form,  short  hinge-line,  the  proportions 
of  height  and  length,  and  the  surface  characters,  distinguish  this 
species  from  every  other  form  here  described. 

Formatioti  and  localities.  In  the  soft  shales  of  the  Hamilton  group, 
shores  of  Canandaigua  lake,  and  at  Norton's  Landing,  Cayuga  lake, 
N.  Y. 

'  Leiopteria  Oweki. 

Leiopieria  Oweni,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1 .     Plates  and  Explanations  : 
PI.  20,  fig.  10.     Jan.,  1883. 

Shell  quite  large,  sub-rhomboidal ;  body  broadly  ovate,  oblique  to 
the  hinge-line;  length  greater  than  the  height;  margins  rounded, 
produced  posteriorly.  Left  valve  convex,  umbo  gibbous,  beak  ele- 
vated. Eight  valve  concave  below,  flat  above,  becoming  convex  to- 
ward the  beak,  which  is  low  and  scarcely  reaches  the  hinge.  Hinge- 
line  straight,  about  equal  to  the  length  of  the  valve.  Beaks  an- 
terior, acute,  directed  forward.  Ear  large,  extended,  defined  by  a 
broad  sulcus  and  marked  byssal  sinus.  "Wing  large,  expanded; 
margin  concave;  extremity  abruptly  acute. 

Test  thin,  marked  by  fine  concentric  strias  of  growth,  which  on 
some  parts  of  the  surface  are  crowded  into  fascicles,  producing 
ridges  or  undulations.  These  are  somewhat  regular  over  the  whole 
of  the  left  valve,  and  stronger  on  the  anterior  part ;  on  the  right 
valve  they  are  without  regularity.  The  right  valve  also  shows  radi- 
ating lines  which  appear  to  belong  to  the  shell  structure,  and  are 
quite  conspicuous  in  partially  exfoliated  specimens.  The  stri«  are 
crowded  and  lameliose  on  the  anterior  margin  and  adjacent  to  the 
byssal  sinus;  on  the  wing  they  are  closely  and  evenly  arranged. 

One  of  the  imperfect  specimens  described  has  an  approximate 
length  of  61  mm.,  height  55  mm.,  and  hinge-line  about  55  mm.  ; 
the  measurement  along  the  axis  of  the  body,  from  the  beak  to  the 
post-basal  margin,  is  75  mm. 
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The  two  specimens  observed  are  crushed,  and  the  characters  of  the 
left  valve  are  very  much  obscured,  while  the  right  valve  preserves  more 
nearly  its  true  proportions.  It  differs  from  the  other  species  of  this 
group  in  the  concave  form  of  the  right  valve.  In  surface  markings  it 
is  very  similar  to  L.  Sayi,  but  the  concave  right  valve  is  a  very  dis- 
tinguishing feature.  The  shell  is  large  and  thin,  and  has  suffered 
compression  and  distortion  in  the  process  of  imbedding  in  the  soft 
shales. 

Formation  and  locality.  In  the  soft  shales  of  the  Hamilton  group, 
Canandaigua  lake,  Ontario  county,  N".  Y. 

.   ^Leiopteria  Chemuxgexsis. 

Avicula  CTiemungensis,  Vancxem.     Geolog.  Surv.  N.  Y.  :  Rep.  Third  Dist. ,  p. 

182.  fig.  49.  No.  3.     1812. 
Leiopteria  nitida,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  ; 

PL  23,  figs.  17,  18.     Jan.,  1883. 

Shell  of  medium  size  or  larger,  rhomboid-ovate;  body  elongate-ovate, 
oblique  at  an  angle  of  about  60  °  with  the  hinge-line  ;  length  equal 
to  more  than  four-fifths  of  the  height;  anterior  margin  nearly  ver- 
tical for  about  one-half  the  height  of  the  shell  and  broadly  rounded 
on  the  base;  post-basal  margin  abruptly  rounded.  Left  valve  con- 
vex, gibbous  in  the  umbonal  region.  Right  valve  smaller,  less  gib- 
bous. Hinge-line  straight,  a  little  longer  than  the  height  of  the 
shell.  Beaks  sub-anterior,  inclined  forward,  acute,  prominent,  arch- 
ing over  the  hinge.  TJmbonal  region  narrow,  prominent,  subtend- 
ing an  acute  angle.  Ear  of  left  valve  small,  bending  slightly  down- 
ward, defined  by  abroad  distinct  sulcus  ;  extremity  rounded.  Ear 
of  right  valve  flat,  Byssal  sinus  shallow  and  broad,  deeper  in  the 
right  valve.  Wing  broad-triangular,  joining  the  body  below  the 
middle  of  the  length,  limited  by  the  abrupt  bending  of  the  strife ; 
margin  deeply  concave  in  the  middle ;  extremity  produced  and 
acute. 

Surface,  in  a  partial  cast,  marked  by  fine  concentric  striae,  which 
are  crowded  and  lamellose  on  the  ear,  distinctly  marked  on  the  wings, 
and  appearing  on  the  body  as  distinct  undulations  ;  these  in  the 
perfect  shell  may  have  been  sharp  lamelliform  stria?. 

A  specimen  of  the  left  valve  has  a  length  of  30  mm.,  height  35 
mm.,  hinge-line  47  mm.;  the  body,  from  beak  to  post-basal  extremity, 
measures  43  mm. 

The  specimen  described  is  the  original  of  Aincula  Chemunfjensis, 
Vanuxem.     It  resembles  L.  Dekayio^  the  Hamilton  group,  but  differs 
[Sen.  Doc.  No.  38.]  44 
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in  its  longer  hinge-line,  larger  wing,  and  more  acute  beak,  while  the 
body  of  the  shell  is  narrower. 

In  the  volume  of  Plates  and  Explanations  this  species  was  referred 
to  L.  DeJcayi  in  the  absence  of  the  original  specimen,  which  has  since 
been  compared  and  found  to  belong  to  the  Chemung  group. 

Formation  and  locality.  In  a  slaty  sandstone  of  the  Chemung  group, 
eight  miles  north  of  Binghamton   N.  Y 

,  Leiopteria  linguiformis. 

Leiopteria  Unguiformis,     Hall.     Pal.  N.  Y.,vol.  v,  pt.  1.     Unpublished. 

Shell  above  medium  size,  erect,  sub-rhomboidal ;  body  elongate- 
ovate,  making  an  angle  of  about  G0°  with  the  hinge-line;  length 
equal  to  three-fourths  of  the  height ;  anterior  margin  nearly  verti- 
cal from  the  byssal  sinus  to  below  the  middle  of  the  valve ;  basal 
margin  broadly  rounded;  post-basal  margin  rapidly  curving  into 
the  wing.  Left  valve  convex  above,  depressed-convex  below.  Eight 
valve  unknown.  Hinge-line  straight,  nearly  equal  to  the  length  of 
the  shell.  Beak  acute,  erect,  prominent,  rising  above  the  hinge- 
line.  Umbonal  region  convex,  subtending  an  acute  angle.  Ear 
small,  triangular,  bending  slightly  downward,  limited  by  a  well- 
defined  byssal  depression ;  margin  nearly  straight  ;  extremity 
rounded.  Byssal  sinus  shallow.  Wing  broad-triangular,  joining 
the  body  below  the  middle  of  the  post-cardinal  slope,  not  strongly 
limited  ;  margin  concave  ;  extremity  acute. 

Surface  marked  by  concentric  strise  which  are  strongly  lamellose 
on  the  ear,  the  pallial  margins  and  on  the  wing.  Ligamental  area 
narrow,  marked  by  two  or  three  longitudinal  grooves.  Muscular 
impression  oval,  situated  near  the  middle  of  the  post-cardinal  slope. 

The  specimen  described  has  a  length  of  33  mm.,  height  42  mm., 
and  hinge-line  32  mm. 

This  species  differs  from  L.  Chemungensis  in  its  more  erect  form, 
and  the  ear  is  without  the  strong  fold  and  marked  sulcus  of  that 
species ;  the  wing  is  also  less  extended  and  the  margin  less  concave. 

Formation  a7id  locality.  In  the  Chemung  group  in  the  valley  of 
Cayuta  creek,  Broome  county,  N.  Y. 

,   Leiopteria  Torreyi. 

Leiopteria  Torreyi,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  of  medium  size,  rhomboidal,  sub-falcate ;  body  narrow-ovate, 
arcuate,  oblique  at  an  angle  of  less  than  45°  with  the  hinge  ;  height 
equal  to  about  two-thirds  of  the  length  ;  anterior  and  basal  margins 


I 


i 
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broadly  curving  from  the  byssal  siuus  ;  post-basal  margin  produced 
and  abruptly  recurved.  Left  valve  very  convex,  gibbous  in  the 
middle  and  above.  Right  valve  unknown.  Hiugc-line  straight, 
about  equal  to  the  heigh t«of  the  valve.  Beak  sub-auterior,  directed 
forward,  acute,  prominent  and  arching  over  the  hmge.  Umbonal 
region  narrow,  ventricose,  well-defined,  subtending  an  acute  ano-le. 
Ear  large,  bending  downward,  marked  by  a  strong  oblique  fold, 
limited  by  a  broad,  vertical  byssal  depression  and  shallow  sinus  • 
margin  convex  ;  extremity  apparently  obtuse.  Wing  joining  the 
body  above  the  posterior  extremity  limited  by  the  nearly  vertical 
post-umbonal  slope  which  makes  a  more  or  less  marked  sulcus  ; 
margin  concave;  extremity. produced,  acute. 

Surface  marked  by  fine  striae  of  growth  which  are  somewhat 
regularly  lamellose  on  the  body  of  the  valve. 

A  left  valve  has  a  length  of  29  mm.,  height  23  mm.,  hinge-line 
21  mm. 

This  species  differs  from  L.  Chemtingensis  in  its  proportionally 
greater  length,  narrower  umbo,  more  convex  and  oblique  left  valve, 
and  shorter  wing. 

Formation  and  locality.  In  a  sandstone  and  conglomerate  of  the 
Chemung  group  near  Panama,  N.  Y. 


LEPTODESMA,    Hall. 

The  species  arranged  under  the  generic  designation  of  Leptodesma 
present  a  very  remarkable  assemblage  of  forms,  beginning  (as  here 
arranged)  with  those  resembling  Ayicula  and  passing  through  various 
phases  in  form,  proportion,  etc.,  until  the  wing  becomfes  nearly  obso- 
lete, the  byssal  sinus  obscure,  and  the  anterior  end  rounded,  and  the 
entire  shell  assuming  the  form  of  Mytilus  or  Modiola,  Sanguixo- 
LiTES,  MoDiOMORPHA  and  allied  genera.  For  convenience  the  species 
have  been  arranged  in  natural  groups  in  the  following  order;  a, 
spinifera;  h,  umhonata ;  c,  rostrata;  d,  patulata ;  e,  arcoidea ; 
f,  mytiloidea. 

Section"  a,  spinifera. 
«   Leptodesma  Marcellense. 

Leptodesma  Marcelleme,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.  Plates  and  Explana- 
tions :     PI.  17,  fig.  12.     Jan.,  1883. 

Shell  small,    sub-rhomboidal  ;    body  ol)li(iuely  ovate  ;  height   about 
two-thirds  the  greatest  length  ;  margin  regularly  rounded,  extended 
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posteriorly  and  continuing  in  a  direct  line  to  the  beak  Left  valve 
moderately  convex.  Right  valve  unknown.  Hinge-hne  straight, 
areatly  extended  posteriorly,  reaching  beyond  the  margin  of  the 
valve  Beak  obtuse,  prominent,  nearfy  erect,  situated  on  the 
anterior  third  of  the  hinge.  Umbonal  region  prominent,  sloping 
abruptly  on  the  posterior,  not  well-defined  on  the  anterior  side. 
Anterior  end  limited  by  a  shallow,  obscure  sulcus  ;  margin  regularly 
rounded.  Wing  narrow-triangular,  much  extended  along  the 
hinge,  terminating  in  a-  mucronate   process  ;   margin  deeply  and 

acutely  sinuate.  . 

Test  thin,  marked  by  fine,  closely  arranged,  concentric  stri^, 
which  are  more  crowded  anteriorly;  these  are  crossed  by  extremely 
fine  radii,  which  are  chiefly  confined  to  the  shallow  sulcus,  anterior 
to  the  beak,  and  are  also  obscurely  marked  on  the  wing.  Liga- 
mental  area  marked  by  two  strong  grooves.  Two  oblique  hnear 
depressions  along  the  posterior  slope  indicate  the  probable  existence 
of  lateral  teeth.     Other  characters  of  the  interior  unknown. 

This  specimen  has  a  length  of  U  mm.,  height  7  mm.,  hmge-line 
12  mm. 

This  species  bears   some   resemblance   to  several   species    in    the 
Chemung  group,  but  it  is  comparatively  narrower  and  «^or.  ob  ique. 

Formation  and  locality.     In  the  Marcellus  shale,  Bloomfield,  Ontario 
county,  N.  Y. 

'i  Leptodesma  Rogersi. 

.  TT  T)  1    V  V     vol   V   nt   1     Plates  and  Explanations  ; 

Leptodes^na  Rogers.,  SAi^L^^PaL  ^^Y..  vol.  -,^V^-^^^^ 

SHELL  Of  small  or  medium  size,  sub-rhomboidal ;  body  ovate,  very 
oblique  ;  length  greater  than  the  height ;  anterior  and  basal  margins 
blTy'roundedf  posteriormargin  extended  and  abi^ptly  recurvea. 
Valves  equally  convex  above.     Right  valve  somewhat  depressed  be- 
low   omparatively  higher  than  the  left.     Hinge-line  straight,  longer 
than  the  length  of  the  shell.     Beak  sub-anterior,    obtuse,  nearly 
e'Lt,  promurent.     Umbonal  region  gibbous,  oblique.     The  anterior 
extremity  is  scarcely  alate  or  auriculate,  consisting  of  a  round  d 
extension,  straight  above  and  slightly   sinuate  at  the  base      Wmg 
comparatively  large,  triangular,  joining  the  body  of  the  valve  neai 
the  posterior  extremity,  defined  by  the  crowding  and  curving  of  the 
concentric  strise  :  margin  nearly  straight  for  five-sixths  of  its  extent, 
then  acutely  recurving;  extremity  prolonged  into  a  mucronate  spme 
which  extends  beyond  the  posterior  limit  of  the  valve.     In  the  right 
valve  the  wing  is  less  deeply  sinuate. 


I 
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Test  thin,  marked  by  closely  arranged  concentric  stria,  which  at 
irregular  intervals  are  crowded  into  fascicles,  producing  a  o-ently 
undulated  surface.  On  the  wing  the  stride  are  closely  arranged,  and 
,  just  below  the  hinge-line  are  turned  backward  along  the  spiniform 
extension  of  the  wing.  Ligamental  area  narrow,  having  several  fine 
grooves  parallel  to  the  hinge. 

One  specimen  has  a  length  from  beak  to  base  of  24  mm.,  height 
15  mm.,  hinge-line  about  20  mm.  The  corresponding  right  valve 
has  a  length  of  20  mm.,  height  15  mm.,  hinge-line  26  mm.  The 
largest  specimen  observed  has  a  length  of  32  mm.,  height  21  mm., 
hinge-line,  to  the  origin  of  the  spine,  20  mm.  Small  specimens  are 
often  less  than  10  mm.  in  length  and  height. 

This  species,  occurring  abundantly  in  the  Hamilton  group,  closely 
resembles  Avicula  spinigera  of  Coxrad,  from  the  Chemung  group. 
In  the  comparison  of  large  numbers  of  specimens,  the  diflferences  are 
80  slight  that  specific  distinction  is  not  always  apparent.  The  Che- 
mung forms  are  usually  more  oblique,  but  this  is  not  a  constant  charac- 
ter ;  the  wing  is  smaller  and  less  extended  along  the  posterior  slope  ;  the 
right  valve  is  narrower  and  more  oblique,  and  the  sinus  in  the  margin 
of  the  wing  is  narrower  and  deeper  than  in  the  right  valve  of  the 
Hamilton  form. 

Formation  and  localities.  In  the  shales  of  the  Hamilton  group  at 
Xorwich,  Chenango  county,  Middleville,  Schoharie  countv,  and 
Leonardsville,  Madison  county,  N.  Y. 


4>  Leptodesma  spinigekum. 

Avicula  spinigera,  Conrad.     Jour.  Acad.  Nat.  Sci.,  Phila    vol  8  v  237  d1  l^ 
fig.  3.     1842.  ■'       ■    '  ^"        '^-    "• 

Pteronites  spinigerus  (Conrad),  S.  A.  Miller.     Cat.  Amer   Pal   Foss    d  203 
1877.  ■  ■'  i^-        • 

Leptodesma  spinigerum  (Conrad),  Hall.     Pal.   N.   Y.,  vol.  r,  pt.  1.     Plates 
and  Explanations  :  PI.  21,  figs.  10-13.     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  body  ovate,  oblique  to  the 
hinge  at  an  angle  ot  about  45°;  length  one-third  greater  than  the 
height ;  ante-byssal  margin  truncate  at  the  extremity,  curving  be- 
low into  the  sinus;  basal  margin  rounded,  somewhat  abruptlv 
recurved  posteriorly.  Left  valve  regularly  convex  below,  gibbous 
above  the  middle.  Right  valve  depressed-convex  below  and  abruptly 
gibbous  above.  Hinge-line  straight  (and  including  the  spine), 
equal  to  or  greater  than  the  length  of  the  siiell.  Beaks  sub-ante- 
rior, prominent.     Umbonal  region  abruptly  gibbous,  subtending  an 
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acute  angle.  Anterior  end  short,  defined  by  the  oblique  byssal 
depression  which  extends  to  more  than  one-third  the  length  of  the 
valve  below  the  beak  ;  extremity  obtusely  angular.  Wing  not  large, 
joining  the  body  nearly  at  the  posterior  third  ;  margin  oblique 
below,'' acutely  recurved  above,  the  greatest  concavity  being  just 
below' the  cardinal  extension  ;  extremity  produced  into  a  long  spini- 

form  process. 

Test   thin,  marked  at  irregular  intervals   by  strong   concentric 

lamella?  with  intermediate  fine  striae.     The  lamella  are  stronger  on 

the  anterior  side  and  obscure  on  the  wing.     The  casts  are  often 

nearly  smooth. 

A  specimen  of  medium  size  has  a  length  of  29  mm.,  height  20 

mm.,  hinge-line,  to  base  of  spine,  12  mm.     A  smaller  specimen  has 

a  length  of  20  mm.,  height  14  mm.,  hinge-line,  to  base  of  spine, 

12  mm. 

This  species  closely  resembles  L.  Roger  si,  but  is  distinguished  by 
the  oblique  and  more  extended  byssal  depression,  shorter  wing,  and 
more  rounded  basal  margin. 

Formation  and  localities,  tn  shales  of  the  Chemung  group,  on  the 
Chemung  river  above  Elmira,  and  along  the  Blossburg  railroad  near 
Painted  Post,  N.  Y. 


tf  LEPTODESMA  LO]SrGISPIN"UM. 

Avimla  longispina.  Hall.  Geolog.  Surv.  N.  Y.  :  Rep.  Fourth  Dist.,  p.  262, 
fig.  3.     1843. 

Pterinea  hngispina  (Hall),  S.  A.  Miller.     Cat.  Amer.  Pal.  Foss.     1877. 

Leptodesma  lowjisinnum,  Hall.  Pal.  N.  Y.,  vol.  v,  pt.  1.  Plates  and  Ex- 
planations :  PI.  21,  figs.  14,  17-19.     Jan.,  1883. 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  elongate-ovate, 
very  oblique ;  length  greater  than  the  height,  often  nearly  double ; 
margin  from  the  byssal  sinus  to  beyond  the  base  broadly  rounded  ; 
posterior  margin  extended  and  abruptly  recurved.  Valves,  in 
young  specimens,  sub-equally  convex  ;  in  older  specimens  the  right 
valves  are  somewhat  less  convex.  Hinge-line  straight;  length 
equaling  or  greater  than  the  length  of  the  valve.  Beaks  anterior, 
prominent,  obtuse,  nearly  erect,  arching  over  the  hinge-line.  Um- 
bonal  region  gibbous,  subtending  an  acute  angle.  Anterior 
extension  scarcely  auriculate,  rounded  in  front,  straight  above. 
Wing  small,  very  narrow-triangular ;  margin  deeply  sinuate,  the 
bottom  of  the  sinus  being  close  beneath  the  hinge-line ;  extremity 
produced  into  an  elongate  spine. 
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Test  thiu,  marked  by  fine,  irregular,  concentric  stria  of  growth 
which  are  abruptly  recurved  on  the  post-cardinal   slope,  and  extend 
along  the  margin  for  nearly  half  the  length  of  the  body  before 
recurving  into  the  wing.     The  stria?  are  more  elevated  and  crowded 
on  the  anterior  side. 

The  original  specimen  of  this  species  has  a  greatest  length  from 
beak  to  base  of  42  mm.,  height  24  mm.,  hinge-line  about  38  mm. 
A  small  right  valve  has  a  length  of  22  mm.,  height  12  mm.,  hinge- 
line  24  mm. 

This  species  resembles  Z.  Rogersi,  but  the  shell  attains  a  larger 
size :  the  body  is  more  oblique  to  the  hinge-line,  and  the  posterior 
extremity  more  abruptly  recurved ;  the  wing  is  smaller  and  not  ex- 
tending so  far  down  the  body  of  the  valve  ;  the  sinus  is  nan-ower  with 
the  deepest  portion  just  beneath  the  hinge  ;  the  spine  is  stronger  and 
more  distinctly  defined  ;  the  right  and  left  valves  are  the  same  in  form; 
the  sinus  in  the  wing  of  the  right  valve  is  not  so  deep  as  in  the  left 
valve,  but  much  deeper  than  in  the  r^ght  valve  of  that  species. 

This  form  is  associated  with  Avicula  spinigera  of  Coxead,  which 
is  a  smaller  shell,  less  oblique,  narrower,  and  with  a  more  angular 
anterior  extremity. 

Formation  and  localities.  In  the  Chemung  group,  at  Painted  Post, 
Steuben  county,  between  Corning  and  Elmira.  and  at  Chemunff 
Narrows,  N.  Y. 


-JLeptodesma  Shumardi. 
Leptodesma  Shumardi,  Hall.    Pal.  X.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  sub-rhomboidal ;  body  narrow,  very  obliquely- 
ovate  ;  length  somewhat  less  than  twice  the  height ;  margin  very 
broadly  curving  from  the  anterior  extremity  to  the  base;  basal 
margin  rounded  and  abruptly  recurved  at  the  post-basal  extremity. 
Left  valve  quite  convex  ;  the  greatest  convexity  about  one-third  the 
length  of  the  valve  below  the  apex.  Right  valve  unknown.  Hinge- 
line  straight ;  length  about  equal  to  the  height  of  the  shell.  Be'ak 
sub-anterior,  obtuse,  prominent  and  arching  over  the  hinge-line. 
Umbonal  region  gibbous,  subtending  an  acute  angle.  Anterior 
extremity  short,  acute,  straight  above,  oblique  below.  Win?  small, 
narrow-triangular,  extending  to  a  point  below  the  middle^  of  the 
length  of  the -shell;  margin  concave:  extremitv  acute,  probably 
spiniform. 

Test  thin,  marked  by  lamellose,  often  fasciculate  strias  which  are 
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more  crowded  on  the  anterior  side  and  byssal  depression,  and  more 

regular  and  distinct  on  the  wing. 

Three  specimens  of  left  yalves  have  respectively  the  following 

dimensions  :  length  42,  40  and  36  mm.,  height  24,  27  and  24  mm., 

and  hinge-line  about  26,  24  and  24  mm. 

This  species  differs  from  L.  lo7igispinum  in  the  wider  and  somewhat 
less  oblique  body,  with  more  regularly  rounded  posterior  extremity, 
the  sinus  in  the  wmg  is  less  acute,  and  is  farther  below  the  cardinal  line; 
also  in  the  absence  of  the  strong  posterior  spine  of  that  species. 

Formation  and  locality.    In  the  Chemung  group,  near  Elmira,  N.  Y. 


^ 


Leptodesma  kobustum. 


^         -,  I,   «*.,»«    TTiTT      Pa.1    N    Y     vol   V.  pt.  1.     Plates  and  Explana- 

Leptodesma  robustum.  Hall.    I'ai.  .\.  i.,  voi.  v,  p  .    . 

^  tions  .  Pi.  21,  figs.  15,  16,  20.    Jan.,  1883. 

Shell  large,   sub-rhomboidal ;  body  obliquely  ovate;  length  much 
greater  than  the   height;    ante-byssal  margin   rounded;    margin 
straight  below,  or  scarcely  impressed  by  the  sinus,  making  a  broad 
curve  around  the   base   to   the   post-basal  extremity   and  thence 
'     abruptly  recurving  toward  the  beak.     Left  valve  gibbous  above 
regularly  convex  below  the  middle;  the  greatest  convexity  about 
one-third   the  length  of   the  valve  from  the  beak.     Eight  valve 
moderately  convex  in  the  middle,  flat  below  and  scarcely  gibbous  on 
the  umbo.     Hinge-line  straight,  about  equal  to  the  length  of  the 
shell      Beaks  nearly  anterior,   obtuse,  sub-erect,  very  prominent, 
rising  above  the  hinge-line.     Umbonal  region  gibbous,  prominent 
abruptly  elevated  along  the  post-umbonal  side  for  more  than  halt 
the  length  of  the  shell,  then  merged  in  the  general  convexity ;  on 
the  anterior  side  obscurely  limited  by  a  broad  undefined  depression. 
Umbonal   angle   acute.     Anterior    extremity    scarcely    auric ulate 
Wing  small,  narrow-triangular,  extending  about  half  the  length  of 
the  valve,  defined  by  the  curving  of   the  striae;  margin  strongly 
concave,  the  deepest  concavity  just  below  the  hinge;  cardinal  mar- 
gin thickened  and  extended  into  a  strong  spine.     In  the  right  valve 
the  wing  is  larger  and  broader,  and  the  sinus  less  deep  ;  the  anterior 
extremity  corresponds  with  that  of  the  left  valve.      _ 

Test  moderately  thick,  marked  by  fine  concentric  stri^  which 
become  more  numerous  and  fasciculate  at  irregular  intervals,  pro- 
ducing  a  slightly  undulated  surface,  crowded  and  lamellose  on  the 

^Tspecimen  of  a  left  valve  has  a  length,  from  beak  to  base   of  43 
mm.,  height  29  mm.,  and  hinge-line,  to  the  base  of  the  spme,  25  mm. 


I 
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A.  right  valve,  referred  to  this  species,  has  a  length  of  32  mm., 
height  27  mm.,  and  hinge-line,  exclnsive  of  the  spine,  31  mm. 

This  species  is  larger  and  more  robust  than  L.  lonrjisjJinnm  j  the 
body  is  wider,  less  oblique,  and  less  abruptly  recurving  at  the  post- 
basal  extremity;  the  wing  is  larger  and  the  greatest  depth  of  the  sinus 
not  quite  so  near  the  cardinal  line;  the  strias  do  not  recurve  so  ab- 
ruptly forward  on  the  posterior  slope;  the  right  valve  is  propor- 
tionally higher;  the  wing  is  less  deeply  sinuate,  and  the  spiniform 
extension  is  shorter.  Compared  with  L.  Mortoni,  the  body  of  the 
shell  is  less  oblique  and  more  expanded,  while  the  wing  is  much 
smaller  and  the  sinus  rfearer  the  hinge-line. 

Formation  and  locality.  In  the  middle  portion  of  the  Chemuno- 
group  at  Painted  Post,  Steuben  county,  X.  Y. 


^  Leptodesma  Ag^ssizi. 

Leptodesma  Agassizi,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  sub-rhomboidal;  body  broadly  ovate,  oblique 
to  the  hinge-line  at  an  angle  of  from  50°  to  55°;  length  nearly  one- 
third  greater  than  the  height;  anterior  margin  broadly  rounded 
below  the  byssal  sinus;  ventral  margin  regularly  curved  ;  more 
abruptly  curved  at  the  post-basal  extremity.  Left  valve  moderately 
convex  below,  more  convex  above  and  gibbous  on  the  umbo.  Right 
valve  less  convex.  Hinge-line  straight,  about  equal  to  the  height 
of  the  valve.  Beaks  sub-anterior,  scarcely  directed  forward, 
prominent,  rising  a  little  above  the  hinge-line.  ,  Umbonal  region 
moderately  gibbous,  subtending  an  acute  angle.  Anterior  end 
large,  obtuse,  truncate  above  and  curving  below  into  the  byssal 
sinus,  limited  by  an  oblique  depression  which  reaches  to  near  the 
middle  of  the  length  of  the  valve.  Wing  small,  joining  the  body 
below  the  middle;  margin  oblique  below  and  abruptly  concave  just 
beneath  the  cardinal  line,  recurving  and  produced  into  a  short  spini- 
form extension.  The  right  valve  is  less  convex,  the  wing  larger 
and  more  extended  along  the  posterior  slope. 

Test  thin,  marked  by  fine,  distant,  lamellose  strife  with  inter- 
mediate finer  lines.  The  stronger  strife  are  more  conspicuous  on 
the  anterior.     The  partial  casts  are  nearly  smooth. 

One  specimen  has  a  length  of  29  mm.,  height  23  mm,,  hinge  to 
base  of  spine,  15  mm.  Another  example  has  a  length  of  2G  mm., 
height  19  mm.,  hinge  to  base  of  spine,  15  mm. 

[Sen.  Doc.  Xo.  38.]  45 
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This  species  bears  a  general  resemblance  to  L.  spinigemm,  with 
which  it  is  associated,  but  the  body  is  more  erect  and  much  wider 
below ;  the  wing  is  somewhat  wider,  the  spine  shorter,  and  the  stride 
less  strongly  marked. 

Formation  and  locality.  In  the  middle  portion  of  the  Chemung 
group,  on  the  Chemung  river,  between  Elmira  and  Waverly,  N.  Y 


J  Leptodesma  protextum. 

Amcula  proiexta,  Conrad.     Jour.  Acad.  Nat.  Sci. ,.Phila.,  vol.  viii,  p.  238,  pi. 

12,  fig.  G.     1842. 
Pterinea  protexta  (Conrad),  S.  A.  Miller.     Cat.   Amer.  Pal.  Foss.,  p.  202. 

1877. 
Lepeodesma  protextum  iCoi^-RAT>),'RAi.-L.     Pal.  N.  Y.,  vol.  v,  pt,  1.     Plates  and 

Explanations  :  PI.  21,  figs.  22,  23.  Jan.,  1883. 
Shell  small,  sub-rhomboidal ;  body  elongate-ovate,  very  oblique ; 
length  nearly  twice  as  great  as  the  height ;  anterior  margin  below 
the  byssal  sinus,  oblique  ;  base  broadly  rounded  and  abruptly  re- 
curved on  the  post-basal  extremity.  Valves  sub-equally  convex  ; 
the  greatest  convexity  is  above  the  middle  of  the  length,  becoming 
less  toward  the  posterior  side,  which  is  somewhat  depressed.  The 
right  valve  is  apparently  a  little  smaller  than  the  left.  Hinge-line 
straight,  about  equal  to  the  length  of  the  shell.  Beaks  near  the  an- 
terior end  of  the  valve  obtuse,  rounded,  prominent,  inclined  for- 
ward. Umbonal  region  narrow,  gibbous  for  a  short  space  below  the 
hinge,  subtending  an  acute  angle.  Anterior  end  scarcely  auriculate, 
abruptly  rounded  in  the  left  valve,  pointed  in  the  right  valve,  limited 
by  a  broad,  undefined  depression,  which  is  less  marked  in  the  right 
valve.  Byssal  sinus  shallow.  Wing  narrow-triangular,  joining  the 
body  near  the  posterior  extremity  of  the  valve,  defined  by  the  di- 
rection of  the  striae ;  margin  deeply  concave,  the  greatest  concavity 
just  beneath  the  hinge-line  ;  extremity  produced  into  a  sharp  spine 
which  extends  nearly  as  far  as  the  posterior  margin  of  the  shell. 

Test  thin,  marked  by  concentric  strisae  of  growth,  which  are 
crowded  into  fascicles  at  irregular  intervals,  giving  a  somewhat 
wrinkled  or  undulating  surface.  On  the  anterior  side  the  strict  are 
crowded  and  lamellose,  while  they  are  quite  regular  and  closely  ar- 
ranged over  the  wing.  On  the  external  shell  the  stri^  are  elevated 
into  regular,  equi-distant  lamella.  In  the  exfoliated  shell,  or  partial 
casts,  the  surface  presents  obscure  or  obsolescent  radii  which  appear 
to  belong  to  the  intimate  shell-structure,  and  which  are  not  shown 
on  well-preserved  specimens. 
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The  largest  specimen  observed  has  a  length  of  26  mm.,  height 
13  mm.,  hinge-line  20  mm.  A  similar  right  valve  has  a  length  of 
23  mm.,  height  10  mm.,  hinge-line  16  mm.  The  specimens  are 
usually  smaller  than  those  figured. 

This  species  resembles  in  form  of  body  and  in  the  concentric  striae, 
L.  longispinum ;  but  the  anterior  extremity  (especially  in  the  right 
valve)  is  narrower,  the  wing  is  extended  farther  down  the  body  of  the 
valve,  and  the  spine  is  less  produced.  This  shell  in  its  usual  condition 
,of  preservation  (that  is,  having  the  spiniform  process  of  the  wing 
broken  off,  or  the  wing  partially  covered)  presents  the  characters  de- 
scribed by  Mr.  Conrad,  although  not  illustrated  in  his  figure.  A 
specimen  of  this  species  is  labeled  in  the  handwriting  of  Mr.  Conrad, 
Avicula  protexta,  and  therefore  the  name  is  retained. 

Formation  and  localities.  In  the  Chemung  group  at  Chemung  Nar- 
rows, N.  Y.,  and  Tioga  county,  Pa. 


,  LEPTODESilA    BeCKI. 

Leptodesma  Becki,  Haxl.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  ; 

PI.  23,  figs.  3-5  (and  figs.  6  and  7  in  error).     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  body  oblique,  narrowly  ovate 
in  the  left  valve ;  length  more  than  one-third  greater  than  the 
height;  anterior  margin  oblique,  extending  in  nearly.a  direct  line 
into  the  broadly  rounded  basal  margin  ;  post-basal  margin  produced, 
not  abruptly  recurved  into  the  wing.  Left  valve  gibbous  except  in 
the  lower  part.  Eight  valve  less  convex.  Hinge-line  straight,  less 
than  the  length  of  the  shell,  and  greater  than  the  height.  Beaks 
at  about  the  anterior  third  of  the  hinge-line,  obtuse,  directed  for- 
ward and  arching  over  the  hinge.  Umbonal  region  gibbous,  scarcely 
defined  anteriorly,  but  well-marked  posteriorly  by  the  abrupt  slojie 
of  the  side.  Umbonal  angle  acute.  Anterior  end  truncate,  acute 
at  the  extremity.  Wing  of  medium  size,  not  distinctly  limited, 
joining  the  body  nearly  at  the  posterior  extremity ;  margin  concave; 
extremity  produced  into  a  short  spine.  The  right  valve  is  propor- 
tionally higher,  the  body  less  distinctly  defined,  and  the  wing 
larger. 

Test  thin,  marked  by  concentric  striaj,  which  are  crowded  and 
somewhat  lamellose  in  front,  and  closely  and  evenly  arranged  on  the 
wing.     The  hin-ge-line  has  a  single  narrow  groove. 

A  left  valve  has  a  length  of  28  mm.,  height  17  mm.,  hinge-line 
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about  22  mm.    A  detached  right  valve  has  a  length  of    29   mm., 
height  20  mm.,  hinge-line  30  mm. 

This  species  resembles  L.  rohustum  in  general  expression  and  in  the 
sinus  of  the  wing,  but  the  body  is  narrower,  more  regularly  convex^ 
the  base  less  expanded,  and  the  basal  margin  and  the  stride  along  the 
posterior  slope  are  not  so  abruptly  recurved. 

Formation  and  localities.  In  the  Chemung  group,  near  Corning, 
Chemung  county,  and  Portville,  Cattaraugus  county,  N.  Y. 


cS-LePTODESMA   DI8PARILE. 

L&ptodesma  disparile.  Hall.     Pal.  N.Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions ;  PI.  25,  figs.  2-4.     Jan.,  1883. 

Shell  of  small  or  medium  size,  sub-rhomboidal ;  body  ovate,  oblique 
to  the  hinge  at  about  45°;  length  more  than  one-third  greater  than 
the  height  in  the  left  valve ;  ante-byssal  margin  oblique,  gently 
curving  into  the  sinus ;  basal  and  posterior  margins  regularly 
rounded.  Left  valve  convex  below,  gibbous  above.  Right  valve 
flat  or  concave  below,  depressed-convex  in  the  middle,  and  gibbous 
on  the  umbo.  Hinge-line  straight,  greater  than  the  length  of  the 
shell.  Beak  sub-anterior,  prominent,  rising  above  the  hinge-line, 
directed  slightly  forward.  Umbonal  region  gibbous,  subtending  an 
acute  angle.  Anterior  end  large,  somewhat  produced,  limited  by  a 
nearly  vertical  byssal  depression ;  extremity  obtusely  angular. 
Wing  somewhat  large,  joining  the  bodynear  the  posterior  extremity; 
margin  oblique  below,  concave  above  the  middle,  and  produced  into 
an  elongate  spinif  orni  process.  The  right  valve  is  s-maller,  the  wing 
more  extended  and  less  defined,  while  the  anterior  end  is  large  and 
well-defined  by  the  byssal  sinus  and  sulcus. 

Test  marked  by  concentric,  lamellose  ridges  with  intermediate 
finer  lines  of  growth  ;  the  lamellae  are  sometimes  more  distinct  on 
the  right  valve. 

A  left  valve  has  a  length  of  28  mm.,  height  20  mm.,  hinge-line 
more  than  30  mm.  A  right  valve  has  a  length  of  30  mm.,  height 
18  mm.,  hinge-line  33  mm. 

This  species  is  distinguished  from  L.  Rogersi  and  L.  spinigerum  by 
the  large  anterior  end,  narrower  umbo,  more  extended  wing,  less  deeply 
sinuate  margin,  less  convex  right  valve,  and  the  regular  concentrio 
lamellose  ridges  of  the  surface. 
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Formation  and  localities.     In  sandstones  of  the  Upper  Chemung 
group,  McKean  county.  Pa.,  and  Farmers'  Valley,  Cattaraugus  county 

AT    V  o  j> 


N.  Y 


Leptodesma  sociale. 


Leptodesma  sociale.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Exi>lanationfl  • 
PI.  21,  figs.  24-28  (33,  34?).     Jan.,  1883. 

Shell  small,  sub-rhomboidal ;  body  broad-ovate,  oblique ;  length 
greater  than  the  height ;  anterior  margin  nearly  straight  and  quite 
oblique;  base  regularly  rounded ;  post-basal  side  somewhat  extended 
and  abruptly  recurved.  Left  valve  convex,  gibbous  in  the  upper 
part,  more  convex  than  the  right  valve,  which  is  moderately  con- 
vex above  and  depressed-convex  or  flat  below.  Hinge-line  straif^ht, 
sometimes  greater  than  the  length  of  the  shell.  Beaks  at  about  the 
anterior  third  of  the  hinge-line  ;  the  left  beak  prominent,  obtuse  • 
the  right  beak  less  conspicuous.  Umbonal  angle  acute.  Anterior 
extremity  sub-auriculate,  straight  above,  slightly  extended.  Wing 
triangular,  joining  the  body  of  the  valve  below  the  middle  of  its 
length  (measured  from  hinge  to  base)  ;  margin  regularly  concave  • 
extremity  produced  into  a  spine,  which,  in  perfect  specimens,  reaches 
beyond  the  margin  of  the  valve.  In  the  right  valve  the  wing  is  less 
distinctly  defined,  and  the  sinus  not  so  deeply  concave. 

Surface  marked  by  fine  concentric  striae,  which  at  somewhat 
regular  intervals  are  elevated  into  sharp,  conspicuous  lamelhv,  or 
sometimes  into  fascicles  of  strict)  producing  elevations.  These  be- 
come crowded  and  irregular  on  the  anterior  of  the  valve,  and  are 
very  regular  and  uniform  on  the  wing  and  on  the  right  valve. 

A  specimen  of  a  left  valve  has  a  length  of  10  mm.,  height  7.5  mm., 
hinge-line  about  10  mm.  A  similar  specimen  has  a  length  of  11 
mm.,  height  6.5  mm.,  and  hinge-line  about  11  mm.  A  right  valve 
has  a  length  of  9  mm.,  height  6  mm.,  hinge-line  about  8  mm. 
Another  one  has  a  length  of  16  mm.,  height  11  mm.,  hinge-line 
about  16  mm. 

This  is  a  small  and  abundant  species,  often  occurring  in  great  num- 
bers on  the  surfaces  of  shaly  layers.  It  is  distinguished  by  its  form 
and  the  regular  lamellose  appearance  of  the  surface. 

Formation  and  localities.  In  the  shales  of  the  Chemung  group  at 
Conewango,  Cattaraugus  county,  Nanticoke  Springs,  Broome  county, 
and  south  of  Ithaca,  N.  Y. 
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^Leptodesma  potens. 

Leptodesma potejis.  Hall.    Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  21,  figs.  21,  30 ;  pi.  22,  figs.  11,  12,  19,  21.     Jan.,  1883. 

Shell  large,  sub-rhomboidal ;  body  ovate,  oblique,  broad  below ; 
length  more  than  one-third  greater  than  the  height;  ante-byssal 
margin  sub- truncate,  erect,  oblique  below ;  basal  margin  broadly 
curving;  posterior  margin  broad,  extended  and  abruptly  recurving 
at  the  upper  extremity.  Left  valve  convex,  gibbous  above ;  the 
greatest  convexity  at  one-third  the  height  of  the  shell  from  the 
beak.  Right  valve  almost  equally  convex,  more  abruptly  gibbous  on 
the  umbo,  and  comparatively  shorter  and  wider.  Hinge-line  straigh  t, 
about  equal  to  the  length  of  the  shell.  Beak  sub-anterior,  obtuse, 
erect,  prominent,  arching  over  the  hinge.  Umbonal  region  gibbous, 
very  prominent,  limited  anteriorly  by  a  shallow  depression  extend- 
ing from  a  point  anterior  to  the  beak  to  the  margin  at  one-third  the 
height  of  the  shell  below  the  hinge-line  ;  posteriorly  limited  by  the 
abrupt  post-cardinal  slope.  Umbonal  angle  acute.  Anterior  ex- 
tremity extended  and  angular.  Wing  large,  triangular,  joining  the 
body  near  the  posterior  extremity,  distinctly  limited ;  margin  broadly 
sinuate ;  extremity  produced  into  a  strong  spine  (the  extent  of 
which  is  unknown). 

Surface  marked  by  strong  concentric  lines  of  growth,  which  are 
crowded  into  small  fascicles  at  irregular  intervals  on  the  body  of  the 
shell,  and  become  lamellose  expansions  on  the  anterior.  On  the 
wing  they  appear  as  sharp  equi-distant  lamelia3.  Casts  of  the  in- 
terior show  the  concentric  stride  in  a  subdued  condition. 

The  largest  left  valve  observed  has  a  length,  measured  from  beak 
to  base,  of  62  mm.,  height  46  mm.,  hinge-line,  exclusive  of  the 
spine,  58  mm.  A  smaller  siaecimen  has  a  length  of  57  mm.,  height 
39  mm.,  hinge-line  to  base  of  spine,  58  mm.  A  right  valve  referred 
to  this  species  has  a  length  of  36  mm.,  height  28  mm.,  and  hinge- 
line,  to  base  of  spine,  35  mm. 

This  species  more  nearly  resembles  L.  roiustum  than  any  of  the 
forms  here  described  ;  but  it  is  larger,  the  wing  proportionally  larger 
and  distinctly  limited,  and  the  sinus  of  the  wing  more  central.  The 
right  valve  is  also  more  convex  and  the  wing  more  deeply  sinuate.  It 
occurs  in  the  upper  members  of  the  Chemung  group,  associated  with 
Spirifera  Verneuili,  while  L.  rohustum  is  found  only  in  the  middle  of 
the  serieSc  It  is  a  larger  and  more  robust  shell  than  L.  Jlortoni,  and 
the  right  valves  are  very  unlike. 
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Formation  and  localities.  In  the  Upper  Chemung  group  at  Olean, 
Portville,  Cassadaga  lake,  and  in  loose  specimens  collected  near 
Panama,  N.  Y. 

^4jEptodesma  pote]S's,  var.  juyens. 

Leptodesma  potens,  var.  juvens,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates  and 
Explanations  :  PI.  22,  fig.  IG.     Jan.,  1883. 

Shell  small,  rhomboidal ;  body  ovate,  oblique  ;  the  greatest  length 
more  than  once  and  a  half  the  height;  anterior  margin  oblique, 
very  broadly  curving  below ;  post-basal  extremity  rounded  and  ab- 
ruptly recurved.  Left  valve  convex  below,  very  gibbous  and  ventri- 
cose  in  the  middle  and  above.  Right  valve  unknown.  Hinge-line 
straight,  less  than  the  length  of  the  shell.  Beak  obtuse,  situated  at 
the  anterior  third  of  the  hingf-line,  prominent,  arching  over  the 
hinge-line  and  inclined  slightly  forward.  Umbonal  region  ventri- 
cose,  obscurely  limited  anteriorly  by  an  undefined  depression,  and 
on  the  posterior  side  by  the  abrupt  and  almost  vertical  post-umljonal 
slope.  Umbonal  angle  acute.  Anterior  end  short,  triangular; 
extremity  acute.  Wing  broad,  triangular,  joining  the  bodv  of  the 
shell  near  the  posterior  end  ;  margin  regularly  concave  ;  extremity 
acute. 

Test  thin,  marked  by  extremely  fine,  regular  concentric  stria?, 
which  are  crowded  into  fascicles  on  the  anterior  end. 

The  specimen  described  has  a  greatest  length  of  25  mm.,  height 
15  mm.,  hinge-line  22  mm. 

This  shell  resembles  L.  potens,  but  it  is  apparently  more  extended 
and  acute  in  front,  sub-truncate  on  the  posterior  end ;  the  wing  joins 
the  body  near  the  posterior  extremity,  and  its  margin  is  less  deeply 
sinuate  than  L.  i^otens.  These  variations  appear  in  comparison  with 
the  older  individuals  of  that  species,  and  cannot  be  taken  as  positive 
evidence  of  specific  difference,  while  at  the  same  time  their  common 
characters  may  be  insufiicient  to  unite  them. 

Formation  and  locality.  In  the  Chemung  group  at  East  Kaudoiph, 
Cattaraugus  county,  X.  Y. 

^Leptodesma  Mortonl 

Leptodesma  Mortoni,  Hall.     Pal.   N.  Y.,  vol.  v,  pt.  1.     Platos  and  Explaua- 
tions :  PI.  21,  figs.  29,  31,  32  (pi.  22,  fig.  20  in  error).     Jan.,  1883. 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  elongate  sub- 
ovate,  very  "oblique  ;  length  more  than  one-half  greater  than  the 
height;  ventral  margin  broadly  curving  to  the  base  ;  the  posterior 
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margin  extended  and  abruptly  recurved.  Left  valve  convex,  gibbous 
above.  Right  valve  depressed-convex  below,  and  abruptly  gibbous 
at  the  umbo.  Hinge-line  straight ;  length  less  than  the  length  of 
the  shell.  Beaks  sub-anterior,  obtuse,  erect,  prominent,  arching 
over  the  cardinal  line.  Umbonal  region  gibbous  and  gradually 
sloping  down  to  the  general  convexity,  abruptly  limited  on  the  pos- 
terior side,  subtending  an  acute  angle.  Anterior  end  extended,  acute 
and  nasute.  Wing  large,  triangular,  slightly  convex,  joining  the 
body  of  the  shell  more  than  two-thirds  of  the  length  below  the 
beak ;  margin  symmetrically  concave  ;  extremity  produced  and  very 
acute.  In  the  right  valve  the  anterior  end  is  broad  and  fiat ;  the 
wing  is  large,  with  no  defined  limit  between  it  and  the  body  of  the 
valve. 

Surface  marked  by  elevated  concentric  stride  which,  at  irregular 
intervals,  are  fasciculate,  producing  undulations  on  the  surface. 
This  character  is  often  marked  on  the  front  of  the  shell  where  the 
fascicles  are  composed  of  three  or  four  distinct  striae. 

A  specimen  of  the  left  valve  has  a  length,  measured  from  beak  to 
base,  of  44  mm.,  height  30  mm.,  hinge-line  about 38  mm.  Another 
example  has  a  length  of  45  mm,,  height  25  mm.,  hinge-line  32  mm, 
A  right  valve  measures  43  mm.  in  extreme  length,  height  30  mm., 
hinge-line  about  34  mm. 

This  species  bears  some  resemblance  to  L.  robusium,  but  the  body 
is  more  oblique  and  not  so  broad  below ;  the  anterior  extremity  is 
acute ;  the  wing  larger,  more  extended  along  the  valve  and  very  sym- 
metrically concave  on  the  margin.  The  form  of  the  shell  is  very  simi- 
lar to  L.  longis2Jinum,  but  differs  by  its  larger  wing,  the  broader  sinus 
and  more  regularly  rounded  posterior  extremity,  and  in  the  latter  re- 
spect it  resembles  L.  SMimardi,  while  it  is  otherwise  very  difierent. 

Formation  and  localities.  In  the  Chemung  group  at  Portville,  Cat- 
taraugus county,  and  Little  Genesee,  Alleghany  county,  N.  Y. 

J  Leptodesma  Billistgsi. 

Leptodesma  Billing  si,  Hall.     Pal.  N.  Y,,  vol.  v,  pt,  1.     Unpublished. 

Shell  large,  sub-rhomboidal ;  body  elongate-ovate,  or  sub-cylindrical, 
very  oblique;  length  about  twice  the  height;  ante-byssal  margin 
rounded,  becoming  straight  or  slightly  concave  at  the  sinus;  ventral 
margin  broadly  curving ;  posterior  margin  extended,  acutely  re- 
curved at  the  post-basal  extremity.     Left  valve  gibbous  on  the  umbo. 
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convex  below.  Eight  valve  unknown.  Hinge-line  straight;  length, 
including  the  spine,  nearly  equal  to  the  length  of  the  valve.  Beak 
sub-anterior,  obtuse,  slightly  oblique,  prominent.  Umbonal  region 
somewhat  gibbous,  subtending  an  acute  angle.  Anterior  end 
limited  by  a  shallow  byssal  depression,  acute  and  nasute  at  the  ex- 
tremity. Wing  long,  narrow-triangular,  extending  below  the  middle 
of  the  valve  ;  margin  sinuate  ;  extremity  produced  into  a  spine. 

Test  thin,  marked  by  fine  concentric  striae  which  are  abruptly 
arched  on  the  posterior  slope,  regular  upon  the  wing,  and  crowded 
into  fine  irregular  fascicles  which  are  conspicuous  on  the  anterior. 
Some  specimens  show  sharp,  elevated,  lamellose  stria;  at  equal  dis- 
tances on  the  surface  of  the  body.  The  surface  characters  vary 
with  the  different  states  of  exfoliation  and  maceration. 

The  largest  specimen  observed  has  a  greatest  length,  from  beak 
to  base,  of  57  mm.,  height  36  mm.,  hinge-line,  to  base  of  spine,  35 
mm.  A  small  example  of  the  left  valve  has  a  length  of  34  mm., 
height  18  mm.,  and  hinge-line  about  35  mm. 

This  species  is  more  elongate  and  oblique  than  L.  Jongispinum,  the 
wing  extends  farther  down  along  the  posterior  slope,  and  the  anterior 
extremity  is  fuller  and  more  acute. 

Formation  mid  localities.  In  the  Chemung  group  at  Panama,  N. 
Y.  Other  specimens  from  near  Elmira,  X.  Y.,  and  Mansfield,  Tioga 
county,  Pa.,  are  referred  to  this  species  with  reservation. 


^  Leptodesma  Matheei. 

Leptodesma  Matheri,  Hall.  Pal.  N.  T.,  vol.  v,  pt.  1.    Plates  and  Explanations  : 
PI.  22,  figs.  8-10.     Jan.,  1883. 

Shell  of  medium  size,  rhomboidal ;  body  ovate,  oblique  at  an  angle 
of  45°  with  the  hinge-line  ;  length  about  one-half  greater  than  the 
height ;  ante-byssal  margin  vertical  in  front,  joining  the  broad  cur- 
vature of  the  byssal  margin;  posterior  margin  produced  and  abruptly 
recurved.  Left  valve  moderately  convex  below,  scarcely  gibbous 
above.  Right  valve  shorter  and  less  convex.  Hinge-line  straight; 
length  much  less  than  the  length  of  the  valve,  but  nearly  equal  to 
the  height.  Beaks  at  about  the  anterior  third  of  the  hinge,  obtuse, 
directed  slightly  forward,  not  very  promim-nt.  Umbonal  region 
moderately  gibbous,  subtending  an  acute  angle.  Anterior  end  i)ro- 
duced,  flattened,  acute  at  the  extremity.  Wing  of  moderate  dimen- 
sions, extending  nearly  to  the  posterior  extremity  ;  margin  gently 
concave  ;  extremity  produced  aud  acute. 
[Sen.  Doc.  No.  38.]        46 
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Test  thin,  marked  by  fine  concentric  strise  which  are  fasciculate 
on  the  body  of  the  shell,  producing  an  undulated  appearance.  The 
strije  are  sub-lamellose  on  the  anterior  and  regular  over  the  wing. 

A  left  valve  has  a  length  of  35  mm.,  height  23  mm.,  and  hinge- 
line  about  28  mm.  A  similar  right  valve  has  a  length  of  29  mm., 
and  height  20  mm. 

This  species  differs  from  L.  rohustmn  in  its  comparatively  larger 
wing,  without  distinct  sinus  in  the  margin,  and  the  more  produced 
anterior  end.  It  resembles  L.  potens,  but  differs  in  its  more  produced 
anterior  end,  less  gibbous  body,  and  more  abruptly  recurved  posterior 
margin. 

Formation  and  locality.  In  the  upper  beds  of  the  Chemung  group, 
near  Bradford,  McKean  county,  Pa. 


Leptodesma  Stephaki. 

Leptodesma  Stephani,  Hall.     Pal.  N.  Y.,  vol   v,  pt.  1.      Unpublished. 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  ovate,  straight 
on  the  post-umbonal  slope,  oblique  at  an  angle  of  from  30°  to  40° 
with  the  hinge-line  ;  height  about  five-eighths  of  the  length  ;  ante- 
byssal  margin  vertically  truncate  above,  curving  below  into  the 
sinus  ;  basal  margin  broadly  rounded,  abruptly  recurved  at  the  post- 
basal  extremity.  Left  valve  convex,  somewhat  gibbous  above. 
Eight  valve  depressed-convex  below  and  abruptly  gibbous  at  the 
umbo.  Hinge-line  straight,  about  five-sixths  the  length  of  the 
valve.  Beaks  sub-anterior,  directed  slightly  forward,  obtuse, 
prominent,  rising  a  little  above  the  cardinal  line.  Umbonal  region 
regularly  gibbous,  subtending  an  acute  angle.  Anterior  end  large, 
short,  defined  by  a  nearly  vertical  byssal  depression,  which  reaches 
the  margin  about  one-third  the  length  of  the  valve  from  the  ante- 
rior extremity,  which  is  abruptly  rounded  or  truncate.  Wing  join- 
ing the  body  at  less  than  one-fourth  the  length  of  the  valve  from 
the  posterior  extremity ;  margin  very  oblique  below,  deeply  concave 
above ;  the  greatest  depth  of  the  concavity  is  above  the  middle, 
whence  the  margin  is  abruptly  recurved  and  produced  into  a  spini- 
form  extension. 

Test  of  moderate  thickness,  marked  by  nearly  equi-distant  lamel- 
lose  concentric  strias,  with  intermediate  finer  strise  of  growth.  The 
lamellose  striae  are  subdued  upon  the  wing,  and  very  strong  and 
irregular  on  the  anterior  side. 
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A  large  specimen  of  this  species  has  a  length  of  43  mm.,  height 
25  mm.,  and  hinge-line  about  33  mm.  A  somewhat  smaller  example 
has  a  length  of  37  mm.,  height  25  mm.,  and  hinge-line  30  mm.  A 
right  valve  measures  33  mm.  in  length,  24  mm.  iu  height,  and 
hinge-line  28  mm. 

This  species  resembles  L.  Matheri,  with  which  it  is  associated,  but 
differs  in  its  greater  obliquity,  more  elongate  outline,  more  extended 
and  flatter  wing,  which  is  more  deeply  concave  on  the  margin  and 
with  the  extremity  more  produced ;  the  anterior  extremity  is  also 
larger  and  apparently  not  produced.  The  right  valves  of  the  two 
species  are  very  unlike. 

Formation  and  localities.  In  the  Upper  Chemung  group  at  Brad- 
ford, Pa.,  and  doubtfully  occurring  near  Elmira,  X,  Y. 


Leptodesma  lepidum. 

■*■ 

Leptodesma  lepidum.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1 .     Plates  and  Explanations: 
PI.  21,  fig.  40.     Jan.,  1883. 

Shell  of  medium  size,  narrow,  sub-rhomboidal ;  body  narrowly  ovate, 
somewhat  straight  on  the  posterior  slope,  oblique  at  an  angle  of 
about  35"^  with  the  hinge-line ;  length  less  than  twice  the  height  > 
margin  very  oblique  anteriorly,  curving  into  a  marked  byssal  sinus  ; 
base  broadly  rounded  to  the  posterior  extremity,  which  is  abruptly 
recurved.  Left  valve  regularly  convex  below,  gibbous  above.  Right 
valve  very  depressed-convex,  nearly  flat  below,  moderately  convex  on 
the  umbo,  considerably  smaller  than  the  left.  Hinge-line  straight; 
length  more  than  two-thirds  the  greatest  length  of  the  shell.  Beaks 
sub-anterior,  directed  forward,  prominent  in  the  left  valve,  depressed 
in  the  right  valve.  Umbonal  region  narrow  and  abruptly  gibbous 
in  the  left  valve;  depressed  and  scarcely  defined  in  the  right. 
Umbonal  angle  about  30^.  Anterior  end  small,  acute  at  the  ex- 
tremity, limited  by  a  distinct  vertical  byssal  depression.  Wing 
narrow-triangular,  joining  the  body  at  about  one-fourth  the  length 
from  the  posterior  extremity;  margin  deeply  concave,  abrujuly 
recurved  along  the  cardinal  line,  and  extended  into  a  spiniform  pro- 
cess.    In  the  right  valve  the  wing  is  scarcely  defined. 

Test  marked  by  very  fine  concentric  stri;e,  which  arc  regular  upon 
the  body  and  wing,  and  crowded  and  fasciculate  on  the  anterior. 
In  the  right  valve  the  stride  are  more  distant  and  more  even  in  their 
character. 

A  left  valve  of  medium  size  has  a  length  of  41  mm.,  height  22 
mm.,  length  of  the  cardinal  line  about  35  mm. 
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This  species  differs  from  L.  Hector  in  its  greater  obliquity,  broader 
body  below,  more  produced  and  abruptly  recurved  post-basal  extremity, 
deeper  and  broader  byssal  depression,  more  jsroduced  anterior  end,  and 
narrower  and  more  deeply  sinuate  wing,  with  a  more  extended  ex- 
tremity. 

Formation  and  localities.  In  the  central  portion  of  the  Chemung 
group  at  Philipsburg,  Alleghany  county,  N.  Y.,  and  below  the  con- 
glomerate (same  position)  in  Sullivan  township,  Tioga  county.  Pa. 


J  Leptodesma  curvatum. 

Leptodesma  curvatum.,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  35,  fig.  5.    Jan.,  1883. 

Shell  above  the  medium  size,  rhomboidal;  body  ovate,  sub-arcuate 
above,  oblique  at  an  angle  of  nearly  30*^  with  the  hinge-line  ;  length 
and  height  as  7  to  4;  aute-byssal  margin  oblique  above,  curving 
into  a  long,  shallow  sinus  ;  basal  and  posterior  margins  forming  a 
broad,  continuous  curve,  and  abruptly  recurving  at  the  post-basal 
extremity.  Left  valve  regularly  convex  below,  gibbous  above  the 
middle.  Right  valve  unknown.  Hinge-line  straight ;  length  about 
equal  to  the  length  of  the  valve,  but  not  fully  seen,  as  the  spiniform 
termination  is  imperfect.  Beak  sub-anterior,  prominent,  directed 
forward.  Umboual  region  gibbous,  subtending  an  acute  angle. 
Anterior  end  large,  abruptly  acute  at  the  extremity,  limited  by  a 
distinct,  nearly  vertical  byssal  depression.  Wing  narrow-triangular, 
joining  the  body  at  the  posterior  extremity ;  margin  very  oblique 
below,  concave  above,  abruptly  recurved  just  below  the  cardinal 
line  and  extended  into  a  spiniform  process.  In  a  cast  of  the  left 
valve  the  wing  is  distinctly  separated  from  the  body  by  a  marked 
furrow. 

Test  moderately  thick,  marked  by  elevated  lamellose  striae,  with 
finer  intermediate  lines. 

The  specimen  described  has  a  length  of  42  mm.,  height  24  mm., 
hinge-line,  to  base  of  spine,  30  mm.  The  spine  is  probably  extended 
from  5  to  10  mm.  beyond. 

This  species  resembles  L.  lepidum,  but  differs  in  its  more  gibbous 
form,  larger  and  more  obtuse  anterior  extremity. 

Formation  and  localities.  In  sandstones  of  the  Upper  Chemung 
group,  McKean  county,  Pa.,  on  the  road  from  Bradford  to  Farmers 
Valley,  Cattaraugus  county,  N.  Y. 
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Section  b,  umbonata. 

.^EPTODESilA   MeDOX. 

Lepiodesma  MedonyBjOai..     Pal.  N,  Y.,  vol.  v,  pt.  1.     TJnpubliahed. 

Shell  of  medium  size,  sub-rhomboidal ;  body  broad-ovate,  oblique  at 
an  angle  of  about  60"  with  the  hinge-line;  length  nearly  one-third 
greater  than  the  height  ;  ante-byssal  margin  curving  slightly  out- 
ward, concave  at  the  sinus;  basal  and  posterior  margins  broadly 
rounded,  passing  directly  into  the  wing.  Left  valve  gibbous  above, 
depressed-convex  below.  Right  valve  somewhat  less  convex  than 
the  left.  The  right  valve  appears  to  have  been  somewhat  smaller 
and  the  base  more  extended  than  in  the  left  valve.  Hinge-line 
straight ;  length  a  little  greater  than  the  height  of  the  shell.  Beaks 
at  about  the  anterior  third  of  the  hinge,  acute,  prominent,  arching 
over  the  hinge-line.  Umbonal  region  gibbous,  descending  almost 
vertically  on  the  posterior,  and  sloping  abruptly  on  the  anterior 
side.  Umbonal  angle  acute.  Anterior  end  short,  separated  from 
the  body  by  a  marked  sinus;  extremity  angular,  gently  rounded 
below.  Wing  not  defined,  broad-triangular,  reaching  nearly  to  the 
posterior  end  of  the  body  ;  margin  slightly  concave ;  extremity  acute. 
Test  thin,  marked  by  concentric  striae,  which,  on  the  body  of  the 
shell,  are  crowded  into  fascicles  and  assume  a  distinct  regularity  in 
passing  over  the  wing.  The  hinge  shows  one  or  two  slender  parallel 
grooves. 

Three  similar  specimens  of  the  left  valve  have  respectively  the 
following  dimensions :  length  32, 32  and  33  mm.,  height  22,  25  and  23 
mm.,  and  hinge-line  25,  27  and  25  mm. 

In  this  species  the  body  of  the  shell  resembles  L.  robustum  and  L. 
potens,  but  is  less  oblique  to  the  hinge-line,  the  wing  less  defined,  and 
its  posterior  extremity  not  produced  into  a  spine. 

Formation  and  locality.  In  the  upper  part  of  the  Chemung  group, 
Lawrenceville,  Tioga  county.  Pa. 

^  Leptodesma  umbonatum. 

Leptodesma  umhonatum.  Hall.    Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions  :   PI.  22,  fig.  13.     Jan.,  1883. 

Shell  of  medium  size,  rhomboidal  ;  body  oblique,  narrowly  ovate  ; 
greatest  length  one-half  more  than  the  height ;  ante-byssal  margin 
straight  or  slightly  convex,  curving  into  the  wide  sinus,  oblique 
below  ;  ventral  margin  broadly  rounded  ;  posterior  extremity 
moderately  produced,  abruptly  recurved.    Left  valve  convex,  ven- 
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tricose  above  the  lower  third.  Right  valve  unknown.  Hinge-line 
straight ;  length  less  than  the  length  of  the  shell.  Beak  at  about 
the  anterior  third  of  the  cardinal  line,  directed  slightly  forward, 
prominent  and  arching  over  the  hinge.  Umbonal  region  narrow 
and  ventricose,  defined  anteriorly  by  a  broad,  shallow  depression, 
which  is  nearly  vertical  to  the  hinge-line,  and  posteriorly  by  the 
abrupt  depression  of  the  body.  Anterior  end  acute,  triangular. 
Wing  rather  large,  triangular,  convex,  joining  the  body  of  the  shell 
near  the  posterior  extremity ;  margin  broadly  concave ;  extremity 
produced,  acute. 

Test  thin,  marked  by  fine  concentric  lines  of  growth  which  are 
irregularly  crowded  into  small  fascicles,  producing  a  slightly  undu- 
lated appearance.     The  strire  are  strong  and  regular  over  the  wing. 

The  left  valve  described  has  a  length  of  41  mm.,  height  27  mm., 
hinge-line  about  38  mm. 

This  species  bears  some  general  resemblance  to  L.  potens  and  L. 
robusium,  but  the  body  is  narrower,  less  oblique  and  much  more 
gibbous,  the  beak  more  elevated,  and  the  posterior  extremity  of  the 
body  less  expanded.  The  wing  is  also  much  larger  than  in  L.  rohus- 
tum.  It  is  very  closely  allied  to  L.  umhonatum  var.  depressum,  but 
differs  in  its  smaller  mucronate  anterior  end ;  the  body  is  more  con- 
vex and  narrower  below,  and  the  extremity  of  the  wing  more  produced. 

Forynation  and  locality.  In  a  calcareous  band  of  the  upper  part  of 
the  Chemung  group,  Twenty-mile  creek,  Chautauqua  county,  N.  Y. 

^Leptodesma  umbonatum,  var.  depressum. 

Leptodesma  uiribonatum,  var.  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Ex- 
planations :  PI.  22,  fig.  14.     Jan.,  1883. 

Shell  of  medium  size,  rhomboidal ;  body  very  oblique-ovate  ;  length 
once  and  a  half  greater  than  the  height;  ante-byssal  margin,  below 
the  acute  extremity,  regularly  curving  into  the  ventral  margin ; 
posterior  extremity  produced,  with  the  margin  gently  recurving  into 
the  wing.  Left  valve  convex  below,  gibbous  above.  Eight  valve 
smaller,  a  little  less  convex,  abruptly  gibbous  on  the  umbo.  Hinge- 
line  straight,  somewhat  less  than  the  greatest  length  of  the  shell. 
Beaks  sub-anterior,  obtuse,  directed  sliglitly  forward,  very  prominent, 
arching  over  the  hinge-line.  Anterior  end  short,  large,  limited  by 
a  broad,  undefined  depression  ;  extremity  produced,  acute.  Wing 
large,  triangular,  not  distinctly  defined,  joining  the  body  near  the 
posterior  end ;  extremity  produced,  acute,  and  probably  extended 
into  a  short  spine. 
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Test  marked  by  tine  striae  of  growth  which  are  irregularly  fascic- 
ulate, producing  a  slight  undulation  of  the  surface.  The  striae  are 
lamellose  on  the  anterior  side  and  regular  on  the  wing. 

The  specimen  described  has  a  greatest  length  of  about  40  mm., 
height  25  mm.,  and  hinge-line  35  mm. 

This  form  differs  from  L.  umhonatum  in  the  lesser  convexity  and 
greater  width  of  the  lower  part  of  the  body  ;  less  abrupt  depression 
on  the  anterior  side  from  the  umbo;  the  posterior  slope  less  ele- 
vated and  defined  below  the  middle,  and  a  much  larger  ante-byssal 
portion  of  the  shell. 

Formation  and  locality.  In  the  upper  part  of  the  Chemung  group, 
Napoli  Centre,  Cattaraugus  county,  X.  Y. 

Leptodesma  nayifoeme. 

Leptodesma  natiforme,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  22.  fig.  15  ;  pi.  23,  fig.  1.     Jan.,  1883. 

Shell  below  the  medium  size,  rhomboidal ;  body  very  oblique,  short- 
ovate  ;  length  more  than  one-third  greater  than  the  height ;  ante- 
rior extremity  subtruncate;  margin  curving  to  the  broadly  rounded 
base ;  posterior  margin  slightly  produced,  gently  curving  forward, 
nearly  vertical.  Left  valve  convex  below,  very  gibbous  above  the 
middle.  Eight  valve  depressed-convex  below,  gibbous  above.  Hinge- 
line  straight,  more  than  one-third  greater  than  the  height  of  the 
shell.  Beaks  obtuse,  situated  at  the  anterior  fourth  of  the  hinge-line, 
prominent,  directed  slightly  forward.  Umbonal  region  gibbous,  slop- 
ing abruptly  into  the  wing.  Anterior  end  short,  acute.  Wing 
large,  not  distinctly  limited,  extending  almost  to  the  posterior  ex- 
tremity ;  margin  scarcely  concave  below ;  extremity  produced,  acute. 

Test  marked  by  fine  concentric  striae,  which  are  crowded  into 
fascicles  at  nearly  equal  intervals,  rounded  upon  the  upper  part  of  the 
body,  and  sub-angular  on  the  lower  part.  The  stria)  are  crowded  and 
lamellose  on  the  anterior ;  on  the  posterior  slope  they  make  a  short 
abrupt  curve,  passing  over  the  wing  with  a  gently  forward  direction 
and  curving  backward  just  below  the  hinge-line.  In  the  weathered 
surface  of  the  right  valve  the  concentric  undulations  are  stronger, 
the  post-cardinal  slope  is  marked  by  strong  interrupted  radii  which 
appear  to  belong  to  the  intimate  structure  of  the  shell.  The  hinge 
is  marked  by  a  single  narrow  groove. 

A  specimen  of  the  left  valve  1ms  a  length  of  22  mm.,  height  14 
mm.,  and  hinge-line  about  21  mm.  A  right  valve  occurring  in  the 
same  association  has  a  length,  from  beak  to  base,  of  20  mm.,  height 
18  mm.,  and  hinge-line  about  25  mm. 
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This  species  is  quite  unlike  any  here  described. 
Formation  and  locality.     In  the  lower  beds  of  the  Chemung  group 
at  the  Inclined  Plane,  near  Ithaca,  N.  Y. 

Leptodesma  Cadmus. 

Leptodeama  Cadmus,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal ;  body  oblique,  narrowly  ovate  or 
sub-cylindrical ;  length  nearly  one- third  greater  than  the  height ; 
ante-byssal  margin  somewhat  vertically  truncate,  sloping  below  into 
the  broadly  curving  base;  posterior  margin  abruptly  curved. 
Valves  convex,  gibbous  above;  the  right  valve  smaller  than  the 
left.  Hinge-line  straight,  nearly  equal  to  the  height  of  the  shell. 
Beaks  at  about  the  anterior  third  of  the  hinge-line,  acute,  directed 
forward,  prominent,  arching  over  the  cardinal  line.  Umbonal 
region  abruptly  gibbous,  subtending  an  acute  angle.  Anterior  end 
small,  terminating  in  a  narrow  nasute  extension.  Wing  compara- 
tively large,  triangular,  joining  the  body  near  the  posterior  end  ; 
surface  concave;  margin  gently  sinuate  ;  extremity  produced  into  a 
short  spiniform  extension. 
1  Test  thin,  marked  by  fine  concentric  strias,  which  are  somewhat 
regularly  fasciculate  on  the  body  of  the  shell,  crowded  and  sub- 
lamellose  on  the  anterior,  and  regular  over  the  wing,  curving  back- 
ward just  below  the  hinge,  indicating  a  spiniform  extension  of  the 
wing.  On  the  body  of  the  right  valve  the  striae  form  sharp,  lamel- 
lose  elevations  at  somewhat  equal  intervals.  The  hinge  is  marked 
by  one  or  two  narrow  longitudinal  grooves. 

A  left  valve  has  a  length  of  34  mm.,  height  24  mm.,  and  hinge 
Ime  22  mm.  A  similar  specimen,  somewhat  vertically  compressed, 
has  a  length  of  36  mm.,  height  24  mm.,  hinge-line  25  mm. 

This  species  resembles  L.  umbonatnni  var.  depressum,  but  differs  in 
its  smaller  and  narrower  anterior  end  and  more  cylindrical  body, 
and  wing  without  a  broad  sinus  in  the  margin. 

Formation  and  localities.  In  the  upper  beds  of  the  Chemung  group, 
Steuben  county,  N.  Y.,  and  Tioga  and  Bradford  counties.  Pa. 

.>  Leptodesma  Ceeon. 

Leptodesma  Creon,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     UnpuUisJied. 

Shell  below  medium  size,  sub-rhomboidal  ;  body  ovate,  oblique  to 
thehmge-line  at  an  angle  of  about  55°;  length  nearly  one-third 
greater  than  the  height ;  ante-byssal  margin  slightly  oblique  or 
rounded,  distinctly  sinuate  below,  then  gently  curving  to  the  broad 
base ;  posterior  margin  broad,  joining  the  wing  without  interruption. 
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Left  valve  convex  below,  gibbous  above.  Right  valve  less  gibbous 
than  the  left  and  more  expanded.  Hinge-line  straight ;  length  a 
little  greater  than  the  height  of  the  sheD.  Beaks  at  about  the 
anterior  third  of  the  hinge-line,  sub-acute,  directed  forward, 
prominent,  arching  over  the  hinge.  Umbonal  region  very  gibbous, 
narrow,  limited  by  the  abrupt  slope  of  the  posterior  side.  Umbonal 
angle  acute.  Anterior  end  large,  short,  rounded,  curving  into  the 
byssal  sinus,  defined  by  a  marked  byssal  depression  ;  extremity 
acute.  Byssal  sinus  marked  by  a  broad,  shallow  curvature  of  the 
margin.  Wing  small,  narrow-triangular,  not  distinctly  limited; 
margin  concave  ;  extremity  acute.  The  wing  of  the  right  valve  is 
comparatively  larger. 

Test  thin,  marked  by  fine  concentric  lines  of  growth,  which  are 
sometimes  regular  or  often  crowded  into  fascicles  on  the  body  of 
the  shell.     Cardinal  line  marked  by  a  narrow  longitudinal  groove. 

A  left  valve  has  a  length  of  32  mm.,  height  21  mm.,  hinge-line 
23  mm.  A  smaller  specimen  has  a  length  of  29  mm.,  height  20  mm., 
hinge-line  22  mm. 

This  species  resembles  in  general  expression  L.  umbonatum  var. 
depressum,  but  it  is  uniformly  smaller,  the  anterior  end  shorter,  byssal 
depression  narrower,  wing  smaller,  the  recurving  o^  the  posterior 
margin  of  the  body  less  abrupt,  the  limits  of  the  wing  less  distinctly 
marked,  the  extremity^less  produced,  and  the  umbonal  region  not  so 
abruptly  gibbous. 

Formation  and  locality.  In  the  upper  part  of  the  Chemung  group, 
Lawrenceville,  Tioga  county.  Pa. 

<y  Leptodesma  Demus. 

Leptodesma  Demus,  Hall.    Pal.  X.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboidal  ;  body  very  oblique,  narrowly 
ovate  ;  extreme  length  more  than  one-third  greater  than  the  height ; 
ante-byssal  margin  oblique,  rounded  below,  concave  at  the  sinus ; 
basal  margin  broadly  rounded ;  posterior  margin  abruptly  curved. 
Left  valve  convex,  gibbous  above.  Right  valve  of  similar  form,  less 
convex,  and  in  the  posterior  part  wider  and  more  depressed.  Hinge- 
line  straight,  about  two-thirds  as  long  as  the  length  of  the  valve. 
Beaks  situated  at  about  the  anterior  third  of  the  hinge,  prominent, 
directed  forward  and  rising  a  little  above  the  cardinal  line.  Um- 
bonal region  gibbous,  defined  on  the  anterior  by  the  byssal  depres- 
sion, and  oh  the  posterior  by  the  slope  of  the  side.  Anterior  end 
large,  limited  by  an  oblique  byssal  depression,  angular  at  the 
extremity  and  rounded  below.  Byssal  sinus  extending  to  a  point 
[Sen.  Doc.  No.  38.]  47 
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more  than  one-third  the  height  of  the  valve  below  the  beak.  Wing 
narrow-triangular,  not  distinctly  limited ;  margin  oblique,  slightly 
convex,  recurving  just  below  the  hinge-line;  extremity  angular. 

Test  marked  by  fine,  irregular  striae,  somewhat  fasciculate  on  the 
body,  and  crowded  and  lamellose  in  front. 

A  well-preserved  left  valve  has  a  length  of  35  mm.,  height  20  mm., 
hinge-line  nearly  24  mm. 

The  body  of  the  valve  in  this  species  is  narrower  and  more  elongate 
than  in  L.  Creon,  and  the  wing  smaller  and  less  distinctly  defined. 
It  resembles  L.  Lichas,  but  differs  in  its  more  gibbous  umbo,  stronger 
byssal  depression,  less  oblique  margin  of  the  wing,  with  less  acute 
termination  and  proportionally  shorter  body. 

Formation  and  locality.  In  sandstones  of  the  Chemung  group  at 
Lawrenceville,  Tioga  county,  Pa. 


^Leptodesma  Loxias. 

Leptodesma  Loxias,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     UnpuUisTied. 

Shell  of  medium  size,  rhomboidal ;  body  ovate,  narrow  above,  oblique 
to  the  hinge-line  at  an  angle  of  about  40°;  height  one-third  less 
than  the  length  ;  ante-byssal  margin  oblique,  rounding  into  the 
sinus  ;  ventral  margin  broadly  rounded  ;  posterior  margin  abruptly 
recurved.  Left  valve  convex,  gibJt)Ous  in  the  middle  and  above. 
Right  valve  unknown.  Hinge-line  straight,  greater  than  the  height 
of  the  shell.  Beak  obtuse,  prominent,  arching  over  the  cardinal 
line,  situated  at  the  anterior  third  of  the  hinge.  Umbonal  region 
narrow  and  gibbous,  subtending  an  acute  angle.  Anterior  end 
limited  by  a  broad,  nearly  vertical  byssal  depression  which  extends 
one-half  the  height  of  the  valve;  margin  convex;  extremity 
acuminate.  Wing  triangular,  not  distinctly  limited,  joining 
the  body  near  the  posterior  extremity"^  margin  oblique,  nearly 
straight,  concave  just  beneath  the  hinge-line  ;  extremity  mucronate. 

Test  thin,  marked  by  fine  concentric  striae,  which  are  regular  over 
the  body  and  wing  and  strongly  lamellose  and  fasciculate  on  the 
anterior  end. 

A  small  left  valve  has  a  greatest  length  of  28  mm.,  height  17  mm., 
hinge-line  21  mm. 

This  species  is  distinguished  from  L.  Creon  and  L.  Demus  by  its 
narrower  anterior  end  and  more  rounded  ventral  margin. 

Formation  and  locality.  In  the  Chemung  group,  Lawrenceville, 
Tioga  county.  Pa. 
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^  Leptodesma  Mentor. 

Leptodesma  Mentor,  Hall.     Pal.  N.  Y.,    vol.  v,  pt.  1.     UnpublisTied. 

Shell  of  medium  size,  sub-rhomboidal ;  body  elongate-ovate,  narrow 
at  the  anterior  end,  oblique,  making  an  angle  of  about  40°  with  the 
hinge-line;  length  one-third  greater  than  the  height;  ante-byssal 
margin  oblique,  curving  into  the  gently  depressed  sinus;  basal 
margin  broadly  curving  into  the  rounded  posterior  extremity.  Left 
valve  moderately  convex  in  the  lower  part,  becoming  convex  in  the 
middle  and  gibbous  above.  Right  valve  unknown.  Hinge-line 
straight;  length  about  equal  to  the  height  of  the  valve.  Beak  sub- 
anterior,  directed  forward,  acute,  but  little  elevated  above  the  hinge- 
line.  Umbonal  region  abruptly,  or  sub-angularly  gibbous,  narrow, 
subtending  an  acute  angle.  Anterior  end  small,  narrow,  limited  by 
an  oblique  byssal  depression  which  reaches  about  half  way  down 
the  body  of  the  shell ;  extremity  pointed.  Wing  joining  the  body 
near  the  post-extremity  of  the  shell,  defined  by  a  shallow  groove  ; 
margin  oblique,  straight,  apparently  slightly  concave  just  below  the 
cardinal  line. 

Test  thin,  leaving  upon  the  cast  the  marks  of  the  strias  of  growth 
which  have  been  somewhat  fascicled  upon  the  body,  giving  it  an 
obscurely  undulated  appearance. 

A  specimen  of  this  species  has  a  length  of  35  mm.,  height  24  mm., 
and  hinge-line  nearly  24  mm. 

This  species  resembles  L.  Orodes,  but  differs  in  its  greater  obliquity; 
the  body  is  more  attenuate  toward  the  anterior,  and  the  wing  is  dis- 
tinctly limited.  This  one,  and  several  other  species,  have  shown  the 
presence  of  an  alar  furrow  and  obscure  fold,  similar  to  Pttchopteria. 

Formation  and  locality.  In  a  coarse  sandstone  of  the  Upper  Che- 
mung group,  south  of  Smethport,  McKean  county,  Pa. 

cA  Leptodesma  Orodes. 

Leptodesma  Orodes,  Hall.    Pal.  N.  T.,  vol.  v,  pt.  1.  Plates  and  Explanations : 
PI.  25,  figs.  6,  9  (10?).     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal ;  body  ovate,  oblique  to  the 
hinge-line  at  an  angle  of  about  55°;  length  one-fifth  greater  than 
the  height ;  ante-byssal  margin  a  little  oblique,  nearly  vertical  above, 
curving  into  a  long,  undefined  sinus  ;  ventral  margin  rounded  into 
the  broad  posterior  curve.  Left  valve  moderately  convex  in  the 
lower  part,  increasing  in   convexity   to  the  middle  of  tlie  length, 
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where  it  becomes  gibbons.  Right  valve  unknown.  Hinge-line 
straight,  a  little  less  than  the  height  of  the  valve.  Beak  sub- 
anterior,  directed  forward,  moderately  prominent,  scarcely  rising 
above  the  cardinal  line.  Umbonal  region  abruptly  gibbous,  sub- 
tending an  angle  of  about  30°.  Anterior  end  short  in  the  direction 
of  the  hinge-line,  separated  from  the  body  by  a  well-marked  byssal 
depression  extending  for  half  the  length  of  the  valve ;  extremity 
abruptly  angular.  Wing  large,  joining  the  body  below  the  middle 
of  its  length,  obscurely  defined  from  the  body  of  the  valve;  margin 
moderately  oblique,  nearly  straight,  or  slightly  convex  below,  with  a 
very  gentle  concavity  just  beneath  the  cardinal  line. 

Test  thin ;  casts  of  the  interior  obscurely  marked  by  fine  striae  of 

growth  which  are  sometimes  fasciculate  upon  the  body  of  the  shell. 

An  individual  of  medium  size  has  a  length  of  32  mm.,  height  27 

mm.,  and  hinge-line  23  mm.    A  smaller  example  has  a  length  of  2o 

mm.,  height  20  mm.,  and  hinge-line  18  mm. 

This  species  is  distinguished  from  L.  Maclurii  by  its  shorter  form, 
less  parallel  sides  of  the  body,  larger  wing,  which  is  not  extended  on 
the  cardinal  margin,  and  the  body  is  not  angular  along  its  entire 

^"^ Formation  and  locality.     In  a  coarse  sandstone  of  the  Upper  Che- 
mung group,  on  the  road  from  Olean,  N.  Y.,  to  Smethport,  Pa. 

Section  c,  rostrata. 
J-  Leptodesma  extbnuatum. 

Leptodesma  extenuatum.  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explana- 
tions;  PI.  22,  fig.  23.     Jan.,  1883. 

Shell  of  medium  size,  elongate,  semi-ovate  ;  body  narrowly  ovate  and 
oblique  to  the  hinge-line  at  an  angle  of  about  30-  length  nearly 
twice  the  height ;  ante-bvssal  margin  very  oblique,  scarcely  depressed 
at  the  sinus,  thence  nearly  straight  to  the  broadly  curved  base  ; 
posterior  margin  abruptly  recurved.  Left  valve  moderately  convex 
below,  gibbous  on  the  umbo.  Right  valve  flat  below,  depressed- 
convex  in  the  middle,  and  more  convex  above,  proportionally  wider 
than  the  left,  and  distinguished  by  its  depressed-convex  form. 
Hinge-line  straight ;  length  greater  than  the  length  of  the  valve. 
Beak  of  left  valve  sub-anterior,  acute,  directed  forward,  rising 
slightly  above  the  hinge-line.  Beak  of  right  valve  depressed,  not 
rising  above  the  cardinal  line.  Umbonal  region  of  left  valve 
moderately  gibbous,  subtending  a  very  acute  angle.     Anterior  end 
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greatly  extended,  acute,  rostrate,  limited  by  a  shallow  byssal  de- 
pression. Wing  narrow- triangular,  joining  the  body  at  the  posterior 
extremity ;  defined  by  the  recurving  of  the  strise ;  margin  abruptly 
and  symmetrically  concave,  extremity  produced  beyond  the  posterior 
limit  of  the  shell. 

Test  thin,  marked  by  fine,  sharp,  closely  arranged,  concentric  strise, 
sometimes  fasciculate  upon  the  body  and  anterior  side,  and  very 
distinct  upon  the  wing.  Partial  casts  of  the  interior  of  the  left 
valve  give  indications  of  fine  radii  which  appear  to  belong  to  the 
intimate  structure  of  the  shell. 

A  left  valve  has  a  length  of  32  mm.,  height  16  mm.,  and  hinge- 
line  37  mm.  A  right  valve  has  a  length  of  34  mm.,  height  19  mm., 
and  hinge-line  40  mm. 

This  species  is  distinguished  by  the  great  length  of  the  hinge-line, 
its  narrow  outline,  and  anterior  extension.  It  approaches  Pteroxites 
in  character,  but  differs  in  having  a  distinct  wing,  more  depressed 
form,  and  a  recurvation  of  the  stri»  along  the  post-umbonal  slope. 

Formation  and  localities.  In  the  Chemung  group,  Philipsburg, 
Alleghany  county,  X.  Y.,  and  Kelly's  creek,  Tioga  county.  Pa. 

(t-Leptodesma  Hector. 

Leptodesma  Hector,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  sub-rhomboidal ;  body  narrowlj  elongate- 
ovate,  oblique  at  an  angle  of  about  30°  with  the  cardinal  line  ; 
length  a  little  more  than  once  and  a  half  the  height ;  ante-byssal 
margin  oblique,  curving  into  a  broad,  shallow  sinus;  ventral  mar- 
gin broadly  curved ;  posterior  margin  abruptly  recurved.  Left 
valve  moderately  convex  below,  narrowly  gibbous  above.  Eight 
valve  depressed  below,  gently  convex  above.  Hinge-line  straight ; 
length  equal  to  about  four-fifths  of  the  length  of  the  valve.  Beak 
sub-anterior,  directed  forward,  acute,  slightly  elevated  above  the 
hinge.  Umbonal  angle  very  acute.  Anterior  end  narrow,  small, 
produced  into  an  acute  extension,  defined  by  a  shallow  byssal  de- 
pression. Wing  large,  joining  the  body  at  three-fourths  or  more  of 
its  length  from  the  beak  ;  margin  very  oblique  below,  deeply  sinuate 
just  beneath  the  cardinal  line,  turning  abruptly  backward  and 
terminating  in  a  spiniform  extension.  The  wing  of  the  right  valve 
is  scarcely  defined,  and  the  shell  has  a  somewhat  broadly  spatulate 
aspect. 

Test  thin,  marked  by  fine,  close,  concentric  striae,  and,  as  usually 
seen,  the  surface  shows  nearlv  equally  distant  lamellose  strise  on  the 
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body  and  wing,  which  are  crowded  on  the  anterior  side  and  exten- 
sion. In  the  right  valve  these  characters  are  more  subdued  on  the 
body  than  on  the  wing.  In  ordinary  conditions,  the  specimens 
mostly  exhibit  only  obscure  indications  of  the  striation  of  the  shell. 
Muscular  impression  in  the  right  valve  large,  sub-circular,  placed 
below  the  middle  of  the  length  of  the  posterior  slope. 

A  left  valve,  of  the  usual  size,  has  a  length  of  35  mm.,  height  20 
mm.,  hinge-line  27  mm.  A  small  specimen  has  a  length  of  20  mm., 
height  12  mm.,  and  hinge-line  16  mm.  Young  shells  of  this  species 
are  more  gibbous  than  the  older  examples. 

This  species  resembles,  in  its  general  form,  L.  extenuatum,  but  the 
body  is  narrower  at  the  beak,  the  wing  less  extended,  and  the  greatest 
concavity  of  the  margin  is  just  below  the  cardinal  line  ;  while  in  that 
species  it  is  near  the  middle ;  the  anterior  extremity  is  also  less  pro- 
longed. 

Formation  and  locality.  In  the  upper  shales  of  the  Chemung  group 
near  Canton,  Bradford  county,  Pa. 


j^Leptodesma  Clitus. 
Leptodesma  Clitus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.      UnpuhlisTied. 

Shell  of  medium  size,  narrowly  sub-rhomboid al ;  body  elongate-ovate, 
oblique  to  the  hinge-line  at  an  angle  of  about  30°;  length  less 
than  twice  the  height ;  ante-byssal  margin  very  oblique ;  ventral 
margin  broadly  rounded,  somewhat  abruptly  recurved  at  the  post- 
basal  extremity.  Left  valve  depressed-convex  below,  convex  above, 
moderately  gibbous  on  the  umbo.  Right  valve  unknown.  Hinge- 
line  straight,  less  than  the  greatest  length  of  the  shell.  Beak  sub- 
anterior,  directed  forward,  moderately  prominent.  Umbonal  region 
gibbous,  subtending  an  acute  angle.  Anterior  end  narrow,  pro- 
longed into  a  rostrate  extension,  defined  by  a  strong  byssal  depres- 
sion. Wing  narrow-triangular.  Joining  the  body  near  the  posterior 
end,  defined  only  by  the  abrupt  recurving  of  the  stria  ;  margin 
deeply  and  abruptly  concave,  the  deepest  concavity  about  the  middle; 
the  extremity  is  an  acute  extension  of  the  cardinal  line. 

Test  thin,  marked  by  fine  concentric  stria,  which  are  fasciculate 
upon  the  body,  leaving  the  cast  marked  by  gentle  undulations, 
which  are  lamellose  and  elevated  on  the  anterior  side  and  rostral 
extension,  and  elevated  on  the  wing. 

A  left  valve  has  a  length  of  37  mm.,  height  20  mm.,  hinge-line 
32  mm. 


Lamellibbanchiata.  375 

This  species  differs  from  L.  extenuatum  in  its  broader  body,  shorter 
hinge-line,  and  narrower  wing ;  the  striaEs  bend  more  abruptly  forward 
along  the  post-cardinal  slope,  and  the  wing  margin  is  more  deeply 
concave. 

Formation  and  localities.  In  shales  of  the  Chemung  group  at 
Kelly's  creek  and  Mansfield,  Tioga  county,  Pa. 


^LeTPODESMA   TRUIsrCATUM. 

Leptodesma  iruneatum,  Hall.     Pal.  X.  T.,  vol.  v,  pt.  1.     UnpublisJied. 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  ovate-elongate, 
oblique  to  the  hinge-line  at  an  angle  of  about  35°  ;  length  two-thirds 
greater  than  the  height;  ante-byssal  margin  oblique  and  often 
abruptly  truncate,  curving  into  the  sinus ;  broadly  rounded  along 
the  ventral  margin,  and  more  rapidly  curving  on  the  post-basal 
margin.  Left  valve  gently  convex  below,  becoming  more  convex 
above,  and  somewhat  gibbous  on  the  umbo.  Eight  valve  less  con- 
vex, flat  in  the  lower  part.  Hinge-line  straight,  nearly  as  long  as  the 
length  of  the  shell.  Beak  sub-anterior,  directed  forward  ;  in  the 
left  valve  somewhat  prominent ;  in  the  right  valve  not  elevated  above 
the  hinge-line.  Umbonal  angle  acute.  Anterior  end  obtuse, 
truncate,  abruptly  angular  at  the  cardinal  margin,  limited  by  a 
slightly  oblique  byssal  depression.  Wing  large,  triangular,  join- 
ing the  body  at  the  posterior  extremity  ;  margin  sloping  gently 
forward  for  two-thirds  of  the  width,  then  abruptly  recurved  and 
extended  in  an  acute  or  spiniform  process.  In  the  right  valve  the 
wing  is  less  defined,  and  the  anterior  end  is  more  strongly  truncate. 

Test  thin,  marked  by  sharp,  elevated,  distant,  concentric  striae, 
with  intermediate  finer  lines  of  growth.  The  stronger  stria3  are 
regular  upon  the  wing  and  posterior  part  of  the  shell,  fasciculate  on 
the  anterior  side,  and  stronger  and  lamellose  on  the  anterior  ex- 
tremity. 

A  left  valve  has  a  length  of  38  mm.,  height  22  mm.,  and  hinge- 
line  37  mm. 

This  species  may  be  known  by  its  truncate  anterior  end.  The  form 
of  the  body  is  very  similar  to  L.  extemtatum,  but  it  is  somewhat  more 
convex  and  a  little  wider ;  the  wing  margin  is  less  concave  and  the 
extremity  less  extended.  The  right  valves  of  these  two  species  are 
conspicuously  different. 

Formation  and  locality.  In  the  central  portion  of  the  Chemung 
group,  Mansfield,  Tioga  county,  Pa. 


376  Thiety-fifth  Report  on  the  Sta.te  Museum 

eptodesma  coetdon. 

Leptodesma  Corydon,  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.      Unpublished. 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  narrowing  very 
rapidly  toward  the  beak,  oblique  to  the  hinge-line  at  an  angle  of 
about  30°;  length  less  than  twice  the  height;  ante-byssal  margin 
oblique,  nearly  straight,  slightly  impressed  at  the  sinus,  broadly 
curved  at  the  base  and  rounded  on  the  posterior  extremity.  Left 
valve  depressed-convex  below  and  slightly  gibbous  on  the  umbo  (as 
preserved  in  thinly  laminated  shale).  Right  valve  unknown.  Hinge- 
line  straight,  about  equal  to  the  greatest  length  of  the  shell.  Beak 
sub-anterior,  directed  forward,  little  elevated  above  the  cardinal  line. 
Umbonal  region  moderately  gibbous,  subtending  an  acute  angle. 
Anterior  end  narrow,  rostrate,  acute,  extended,  defined  by  a  distinct, 
shallow,  byssal  depression  which  produces  a  long,  gentle  curvature 
in  the  margin  of  the  valve.  Wing  narrow,  joining  the  body  at 
nearly  the  posterior  extremity;  margin  abruptly  recurved  below  and 
somewhat  deeply  concave  a  little  below  the  cardinal  line  ;  extremity 
forming  a  spiniform  extension. 

Test  thin,  marked  by  fine  concentric  strise,  which  are  fasciculate 
on  the  body  at  unequal  distances,  and  sharply  elevated  and  more 
distinct  on  the  wing. 

A  left  valve  of  medium  size  has  a  length  of  42  mm.,  height  25  mm., 
hinge-line  about  40  mm. 

Compared  with  L.  Clitus,  the  body  of  the  shell  is  more  elongate- 
ovate  or  sub-spatulate,  narrowing  more  rapidly  toward  the  post- 
extremity  ;  the  wing  is  wider  and  sinuosity  less  deep,  its  greatest  depth 
being  near  the  cardinal  line. 

Formation  and  locality.  In  the  Chemung  group,  Kelly's  creek, 
Tioga  county,  Pa. 

^Leptodesma  Jason. 

Leptodesma  Jason,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     TJnpublisJied. 

Shell  above  the  medium  size,  sub-triangular ;  body  elongate-ovate 
or  subspatulate,  attenuate  toward  the  anterior  end,  oblique  at  an 
angle  of  about  40°  with  the  hinge-line ;  length  once  and  a  half  the 
height;  margin  on  the  anterior  gently  curving  into  the  undefined 
byssal  sinus  ;  thence  nearly  straight  to  within  one-fourth  the  length 
of  the  valve  from  the  posterior  extremity,  which  is  regularly  and 
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broadly  rounded.  Left  valve  regularly  convex  below,  narrow  and 
gibbous  above.  Right  valve  depressed-convex  below,  more  convex 
above,  and  moderately  gibbous  in  the  umbonal  region.  Hinge-line 
straight,  sopiewhat  less  than  the  greatest  length  of  the  body. 
Beaks  snb-atiterior,  acute,  directed  forward,  slightly  elevated  above 
the  hinge-line.  Umbonal  region  abruptly  gibbous,  subtending  a 
very  acute  angle.  Anterior  end  short.  Wing  joining  the  body  near 
the  posterior  extremity ;  margin  regularly  concave,  the  greatest 
concavity  near  the  middle  of  the  width,  terminating  in  a  short 
spiniform  extension.  In  the  .right  valve  the  wing  is  proportionally 
larger  and  less  defined. 

Test  thick,  marked  upon  the  body  and  wing  with  sharp,  elevated, 
lamelliform  stiife  and  intermediate  finer  stride;  on  the  anterior  the 
strife  are  fasciculate. 

A  large  left  valve  has  a  length  of  40  mm.,  height  26  mm.,  hinge- 
line  32  mm.  A  right  valve  has  a  length  of  36  mm.,  height  20  mm., 
and  hinge-line  34  mm. 

This  species  resembles  L.  Hector  in  general  form,  but  is  broader  at 
the  posterior  end,  more  abruptly  gibbous  along  the  axis  above  the 
middle,  the  wing  joins  the  body  nearer  the  posterior  extremity,  and 
the  margin  of  the  wing  has  the  deepest  concavity  in  the  center  of  its 
width.  The  right  valve  is  more  convex  than  the  right  valve  of  L. 
Hector,  and  the  concentric  elevated  stride  are  much  stronger.  In  all 
these  characters  it  also  differs  more  extremely  from  L.  extenuatum. 

Formalion  and  locality.  In  compact  sandstone  of  the  Upper  Che- 
mung group,  alternating  with  some  red  beds,  on  Seely  creek,  Tioga 
county,  Pa. 

« 

v-Leptodesma  Pelops. 

Leptodesma  Pelops,B.Ai,Ja.     Pal.  N.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  larger  than  the  medium  size,  sub-rhomboidal ;  body  ovate, 
oblique  at  an  angle  of  about  40°  with  the  hinge-line;  height  two- 
thirds  the  greatest  length;  ante-byssal  and  ventral  margins  very 
oblique  and  continuing  in  nearly  a  straight  line  for  two-thirds  the 
length,  with  a  slight  concavity  for  the  byssal  sinus ;  posterior  mar- 
gin very  broadly  curvmg.  Left  valve  depressed-convex  below, 
gradually  becoming  more  convex  above  the  middle,  and  somewhat 
gibbous  on  the  umbo.  Right  valve  unknown.  Hinge-lino  straight, 
nearly  equal  to  the  greatest  length  of  the  shell.  Beak  sub-anterior,  in- 
clined forward,  obtuse,  scarcely  elevated  above  the  hiuge-line.  Um- 
bonal angle  acute.  Anterior  end  triimgular,  prolonged,  acute.  Wiug 
[Sen.  Doc.  No.  38.]  48 
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joining  the  body  of  the  shell  at  the  posterior  extremity;  margin 
symmetrically  concave  ;  extremity  produced  and  acutely  angular. 

Test  marked  by  distant,  sub-equal,  lamellose  elevated  stria?,  with 
finer  intermediate  strias.  The  stronger  striee  are  regular  on  the  wing 
and  posterior  slope  of  the  body,  and  become  irregular  and  fasciculate 
on  the  anterior  side  and  lower  half.  The  hinge  shows  a  narrow 
striated  ligamental  area,  and,  apparently,  a  slender  lateral  tooth. 

A  large  left  valve  has  a  length  of  44  mm,,  height  28  mm.,  and 
hinge-line  43  mm. 

This  form  is  more  oblique,  and  the  wing  is  longer  and  narrower 
than  in  L.  Orodes. 

Formation  and  locality.  In  the  Upper  Chemung  group  at  Mans- 
field, Tioga  county,  Pa. 

/Leptodesma  Orcus. 

Leptodesma  Orcus,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  sub-rhomboidal ;  body  ovate,  straight  on  the 
posterior  slope,  oblique  to  the  hinge-line  at  an  angle  of  about  40°; 
length  about  one-third  greater  than  the  height ;  ante-byssal  margin 
oblique,  slightly  impressed  at  the  sinus,  nearly  straight  along  the 
base  and  regularly  rounded  posteriorly.  Left  valve  symmetrically 
and  gently  convex  below,  slightly  gibbous  above.  Eight  valve  un- 
known. Hinge-line  straight,  length  equal  to  three-fourths  the 
length  of  the  shell.  Beak  anterior,  acute,  little  elevated-above  the 
hinge-line.  Umbonal  region  narrowly  gibbous,  subtending  a  very 
acute  angle.  Anterior  end  short,  limited  by  an  oblique  byssal 
depression  ;  extremity  acute.  Wing  of  medium  size,  Joining  the 
body  about  three-fourths  its  length  from  the  beak;  margin  abruptly 
curving  forward  from  the  base  to  near  the  hinge-line,  where  it  is 
sharply  recurved  into  a  short,  angular  extension  of  the  cardinal  line. 

Test  thin,  marked  by  fine  concentric  striae,  which  are  somewhat 
fasciculate  on  the  body  and  anterior  part  of  the  shell,  and  a  little 
more  sharply  elevated  on  the  wing. 

The  specimen  described  has  a  length  of  30  mm.,  height  22  mm., 
and  hinge-line  24  mm. 

The  form  and  proportions  of  body  are  quite  similar  to  L.  Lysander, 
but  it  is  wider  on  the  posterior  and  narrower  on  the  anterior;  the  body 
more  oblique  to  the  hinge;  the  striae  less  sharply  elevated,  curving 
more  forward  along  the  posterior  slope,  and  more  abruptly  recurved 
under  the  cardinal  line. 

Formation  and  locality.  In  the  Chemung  group  at  Kelly's  creek, 
Tioga  county,  Pa. 


Lamellibeaxchiata.  379 

^LePTODESMA    Ly  SANDER. 

Leptodesma  Lysander,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1 .    Plates  and  Explanations  . 
PI.  33,  fig.  33.     Jan.,  1883. 

Shell  of  medium  size,  sub-rhomboidal  ;  body  ovate,  abruptly  nar- 
rowing toward  the  front,  oblique  to  the  hinge-line  at  an  angle  of 
about  45°;  leugth  one-third  greater  than  the  height;  ante-byssal 
margin  oblique  above,  curving  into  the  marked  sinus,  regularly 
rounded  along  the  base  and  posterior  extremity.  Left  valve  de- 
pressed-convex below,  more  convex  above,  and  moderately  gibbous 
on  the  umbo.  Eight  valve  unknown.  Hinge-line  straight,  about 
equal  to  the  greatest  length  of  the  valve.  Beak  sub-anterior, 
moderately  prominent.  Umbonal  region  but  slightly  gibbous,  sub- 
tending an  acute  angle.  Anterior  end  broad,  obliquely  truncate  ; 
extremity  slightly  extended  and  acute.  Wing  narrow-triangular, 
joining  the  body  at  the  posterior  extremity;  margin  concave,  great- 
est concavity  just  above  the  middle,  thence  turning  outward  it  is 
produced  into  a  spiniform  extension  of  the  cardinal  line. 

Test  marked  by  fine  concentric  strige,  with  sharp  lamella?  at  nearly 
regular  intervals  over  the  body  and  wing,  becoming  crowded  and 
fasciculate  on  the  anterior  of  the  shell. 

A  specimen  has  a  length  of  35  mm.,  height  2-4  mm.,  and  hinge- 
line  33  mm. 

This  species  differs  from  L.  Cory  don  in  its  shorter  and  broader  form; 
the  body  is  less  oblique  and  more  abruptly  narrowed  toward  the 
anterior  ;  the  stri^  are  less  abruptly  recurved  along  the  posterior  t^lope. 

Formation  and  localities.  In  shales  of  the  Chemung  group  at 
Kelly's  creek  and  Mansfield,  Tioga  county,  Pa. 

y Leptodesma  Neeeus. 

Leptodesma  Nereus,  Hall.     Pal.  N.  Y. ,  vol.  v,  pt.  1.      Unpublished. 

Shell  of  medium  size,  sub-rhomboidal  ;  body  broadly  ovate,  narrow- 
ing rapidly  to  the  anterior  end,  and  oblique  to  the  hinge-line  at  an 
angle  of  45°;  length  less  than  one-third  greater  than  the  height  ; 
ante-byssal  margin  gently  curved,  extending  into  a  wide  sinus, 
broadly  rounded  along  the  base,  curving  regularly  on  the  post-basal 
side  and  abruptly  recurved  in  the  upper  part.  Left  valve  gently 
convex  below,  more  convex  above,  and  moderately  gilibous  on  the 
umbo.  Eight  valve  smaller,  more  depressed  below,  nearly  equally 
convex  toward  the  umbo.     Hinge-line  straight,  less  than  the  length 
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of  the  valve.     Beaks  sub-anterior,  acute,  directed  forward    rising 
slightly  above  the  hinge-line.    Umbonal  region  gibbous  m  the  left 
vafve  narrower  but  equally  gibbous  in  the  r.ght  valve      Umbona 
In  Jle  acute.    Anterior  end  small,  abruptly  curvmg  tnto  th«  byssal 
a™  esln  ;  extremity  acute,  not  prolonged.     Wing  broad  extend- 
i, n  ong  the  body  about  four-fltths  of  its  length  from  the  beak 
margin  very  oblique  in  the  lower  part  and  moderately  concave  abov 
the  center,  then  turning  abruptly  backward  just  below  the  cardxna 
line  and  Foduced  into  a  short  spiniform  extension.     In  the  nght 
valve  the  wing  is  less  defined  and  less  concave  on  the  inargin 

Test  thin,  larked  by  concentric  stri.,  which  are  fasccu  ate  on 
the  body  and  anterior  part,  and  more  elevated,  distant  and  sharp 
uDon  the  wing.  Muscular  impression  large,  sub-crcula,^  situated 
:rthe  posLifr  slope  below  the  middle  of  the  length.  The  pallia 
Une  extends  from  the  lower  part  of  the  muscular  impression  nearly 
paraUel  to  the  anterior  and  basal  margin.  The  hinge  of  the  let 
?le  has  a  strong  groove  extending  its  entire  length;  the  right 
valve  has  an  oblique  posterior  fold. 

One  specimen  las  a  length  of  35  mm.,  height  26  mm.   hmge-hne 
31  mm.     A  similar  example  has  a  length  of  34  mm.,  height  U  mm 
and  hinge-line  28  mm.     A  right  valve  has  a  greatest  length  of  31 
mm.,  height  20  mm.,  and  hinge-line  25  mm. 

This  species  resembles  L.  Orcus,  but  the  wing  is  wider,  less  deeply 
.ud  abruptly  sinuate,  and  the  stri^  turn  more  abruptly  forward  at  the 
unc  ion   of  the  body  and  wing.     The  body  is  narrower  and   more 
;rque  than  in  X.  Lysander,  and  the  anterior  end  ^^  l-;-^|f^^ 

Formation  and  locality.     In  the  shales   of   the  Upper   Chemung 
group  near  Canton,  Bradford  county,  Pa. 

^  Leptodbsma  alatum. 
Leptodesma  alatum,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

SHKLL  Of  medium  size,  sub-rhomboidal ;  body  ^^f\'^f%~;^^^ 
toward  the  beak,  oblique,  making  an  angle  of  about  oO  with  the 
Mnge-line;  length  one-third  greater  than  the  height  ;ante-byssal 
mafgin  obliquelud  curving  into  the  distinct  sinus;  ventral  margin 
gently  curved,  joining  the  broad,  rounded,  posterior  extremi  y 
Left  valve  gently  convex  below,  becoming  more  convex  and  slightly 
gibbous  above  the  middle.  Right  valve  depressed  in  the  lower  por- 
tion;  in  the  middle  and  above  about  equally  convex  with  the  lett. 
Hinge-line  straight,  a  little  less  than  the  length  of  the  valve,  and 
..reater  than  the  height.     Beak  sub-anterior,  directed  forward,  acute. 
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but  little  elevated  above  the  imige-linc  in  the  left  valve.  Umbonal 
region  narrow,  and  abruptly  gibbous.  In  the  right  valve  the  beak 
is  depressed,  and  the  umbonal  region  a  little  less  gibbous  than  in 
the  other  valve.  Anterior  end  small,  acnte  at  the  extremity,  rounded 
below  to  the  distinct  byssal  sinus.  Wing  large,  wide-triangular, 
j"oining  the  body  at  the  posterior  extremity;  margin  moderately 
concave,  the  greatest  concavity  being  above  the  middle,  from  which 
point  it  turns  abruptly  outward  and  the  extremity  is  produced  into 
a  spiniform  extension.  In  the  right  valve  the  wing  is  less  distinctly 
limited  from  the  body  than  in  the  left. 

Test  thin,  marked  by  sharp,  elevated,  concentric  stride,  with  finer 
intermediate  lines  of  growth.  The  stronger  striae  are  somewhat 
regular  upon  the  body  and  wing,  while  on  the  anterior  side  they  are 
crowded  and  fasciculate.  Muscular  iVupression  large,  sub-circular, 
situated  below  the  middle  of  the  posterior  slope.  The  pallial  line 
extends  from  the  lower  part  of  the  muscular  impression,  parallel  to 
the  basal  and  anterior  margins,  into  the  cavity  of  the  beak.  Liga- 
mental  area  wide. 

A  left  valve  of  this  species  has  a  length  of  35  mm.,  height  26 
mm.,  and  hinge-line  33  mm.  A  somewhat  larger  right  valve  has  a 
length  of  38  mm.,  height  28  mm.,  and  hinge-line  33  mm. 

Formation  and  locality.     In  the  shales  of  the  Chemung  group  at 
Canton,  Bradford  county,  Pa. 


-tLeptodesma  Orus. 

Leptodesma  Orus,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     UnpublisTied . 

Shell  above  the  medium  size,  sub-rhomboidal  ;  body  broadly  ovate, 
abruptly  contracted  toward  the  anterior  end,  oblique  at  an  angle 
of  about  50°  with  the  hinge-line;  ante-byssal  margin  oblique,  curving 
into  the  marked  sinus,  thence  gently  curving  to  the  posterior  ex- 
tremity, which  is  broadly  rounded.  Left  valve  depressed-convex 
below,  moderately  convex  above.  Right  valve  unknown.  Hinge- 
line  straight;  lengtli  about  five-sixths  the  greatest  lengtli  of  the 
valve.  Beak  sub-anterior,  directed  forward,  slightly  rising  above 
the  cardinal  line.  Umbonal  region  moderately  gibbous,  subtending 
an  acute  angle.  Anterior  end  triangular,  aljruptly  acute  at  the  ox- 
tremity,  defined  by  a  marked  byssal  depression.  Wing  largo, 
triangular,  without  distinct  limitation,  joining  the  body  near  the 
posterior  extremity;  margin  oblique  below,  concave  above  the  mid- 
dle, turning  abruptly  outward  and  terminating  in  a  sluu'ply  angular 
extension  of  the  cardinal  line. 
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Test  thin,  marked  by  sharp,  elevated,  concentric  striae  with  finer 
intermediate  ones.  The  stronger  striae  are  regular  on  the  wing  and 
posterior  side;  irregular  and  fasciculate  on  the  anterior. 

Two  left  valves  have  respectively  these  dimensions  :  length  48 
and  42  mm.,  height  32  and  30  mm.,  hinge-line  40  and  35  mm. 

This  species  resembles  L.  Pelops,  but  the  body  is  broader  and  less 
oblique,  the  anterior  portion  not  so  attenuate,  the  wing  somewhat 
wider,  the  greatest  sinuosity  in  the  margin  of  the  wing  being  nearer 
to  the  cardinal  line,  and  the  extremity  of  the  wing  more  acuminate. 

Formation  and  locality.  In  shales  of  the  Chemung  group,  Mansfield, 
Tioga  county,  Pa. 


^Leptodesma  alifoeme. 

Leptodesma  aliforme.  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Explanations; 
PI.  23,  fig.  28.     Jan.,  1883. 

Shell  large  (right  valve),  elongate,  triangular  ;  body  narrow,  spatu- 
late,  oblique  at  an  angle  of  about  30°  with  the  cardinal  line  ;  length 
twice  the  height ;  margin  of  shell  oblique  anteriorly,  continued 
along  the  base  in  nearly  a  straight  line  for  two-thirds  its  length, 
thence  curving  to  the  posterior  extremity,  which  is  abruptly  rounded. 
Right  valve  nearly  flat  below,  depressed-convex  in  the  middle, 
slightly  gibbous  in  the  umbonal  region.  Left  valve  unknown. 
Hinge-line  straight;  length  equal  to  the  greatest  length  of  the 
shell.  Beak  sub-anterior,  depressed,  directed  forward.  Anterior 
end  narrow-triangular ;  extremity  attenuate,  very  acute.  Wing 
narrow,  elongate,  triangular,  extending  to  the  posterior  extremity 
of  the  valve,  not  defined ;  margin  concave,  the  greatest  concavity 
below  the  middle  ;  extremity  slightly  produced,  angular. 

Test  not  preserved.  The  specimen  is  a  cast  of  the  interior,  show- 
ing some  faint  indications  of  concentric  striaj.  Muscular  impression 
large,  situated  at  about  the  middle  of  the  length  of  the  posterior 
slope.  Pallial  line  continued  parallel  to  the  anterior  side,  with  slight 
interruptions  nearly  to  the  beak.  The  hinge  is  furnished  with  a 
slender,  oblique  lateral  tooth. 

The  specimen  described  is  60  mm.  in  length,  with  a  height  of  29 
mm.,  and  hinge-line  61  mm. 

This  species  bears  considerable  resemblance  to  L.  extenuafum  in  the 
characters  of  the  right  valve ;  but  it  is  proportionally  narrower,  the 
posterior  extremity  more  abruptly  recurved  and  the  hinge-line  less 
extended  behind.     A.  single  right  valve  is  the  only  specimen  at  present 
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known.     It  differs  suflBcieutly  from  the  other  forms  here  described  to 
be  easily  recognized. 

Formation  and  locality.     In  a  white  sandstone  of  the  middle  por- 
tion of  the  Chemung  group  near  Angelica,  Alleghany  county,  N.  Y. 


^Leptodesma  rude. 

Leptodesma  rude.  Hall.    Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  25,  fig.  12.     Jan.,  1883. 

Shell  large,  sub-rhomboidal ;  body  broadly  ovate  below,  rapidly 
attenuating  above,  oblique  to  the  hinge-line  at  an  angie  of  about 
50°;  length  less  than  one-third  greater  than  the  height ;  aute-byssal 
margin  curving  into  the  broad  sinus  ;  ventral  and  posterior  margins 
broadly  rounded.  Left  valve  convex  below,  becoming  narrow  and 
gibbous  above  the  middle.  Right  valve  less  convex.  Hinge-line 
straight,  less  than  the  length  of  the  valve.  Beak  sub-anterior, 
directed  forward,  acute,  little  elevated  above  the  cardinal  line. 
Umbonal  region  narrow  and  gibbous,  subtending  an  acute  angle. 
Anterior  end  large,  limited  by  a  vertical  byssal  depression  ;  extremity 
acute.  Wing  of  moderate  size,  joining  the  body  at  the  posterior 
extremity ;  margin  concave  ;  termination  acute. 

Test  thick,  marked  by  concentric  strias,  which  have  been  fascicu- 
late, leaving  strong  undulations  upon  the  cast  of  the  interior. 
These  surface  characters  are  subdued  in  the  right  valve. 

A  left  valve  has  a  length  of  51  mm.,  height  37  mm.,  hinge-line 
about  42  mm. 

Specimens  of  this  species  usually  present  a  very  rough  and  irregular 
aspect  from  the  character  of  the  shell,  with  its  strongly  lamellose 
structure  and  the  coarse  matrix  in  which  it  is  usually  found.  In  a 
crushed  specimen  retaining  both  valves,  the  right  valve  is  almost 
equally  convex  with  the  left ;  the  surface  is  less  lamellose  and  presents 
only  gentle  undulations. 

Formation  and  locality.  In  a  coarse  sandstone  of  the  upper  part  of 
the  Chemung  group,  on  the  road  from  Clean,  N.  Y.,  to  Smethport,  Pa. 

^Leptodesma  Bitox. 

Leptodesma  Biton,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  large,  sub-rhomboidal ;  body  elongate-ovate,  making  an  angle 
of  about  45°  with  the  hinge-line  ;  height  nearly  two-thirds  of  the 
length;  ante-byssal   margin  oblique,  slightly  curving   into   a  long, 
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shallow  sinus,  which  impresses  the  margin  for  more  than  half  the 
length  of  the  valve ;  basal  and  posterior  margins  broadly  rounded. 
Left  valve  regularly  and  gently  convex  in  the  lower  part,  becoming 
more  convex  and  gibbous  above  the  middle.  Right  valve  unknown. 
Hinge-line  straight,  greater  than  the  height  of  the  valve.  Beak 
sub-anterior,  directed  forward,  but  little  elevated  above  the  hinge- 
line.  Umbonal  region  abruptly  gibbous,  subtending  an  acute  angle. 
Anterior  end  produced,  narrow,  acute  at  the  extremity,  limited  by 
an  oblique,  shallow  byssal  depression.  Wing  large,  joining  the  body 
at  the  posterior  end,  not  distinctly  separated;  margin  slightly 
oblique  below,  gently  concave  above  the  middle,  and  curving  slightly 
outwardifljust  below  the  cardinal  line. 

Test  thin  ;  cast  marked  by  fine  concentric  strige  of  growth,  which, 
at  intervals,  have  been  elevated  into  fascicles,  which,  on  the  external 
shell,  were  probably  sharp  lamellose  strige. 

The  specimen  described  has  a  length  of  50  mm.,  height  31  mm., 
and  hinge-line  35  mm. 

This  species  resembles  L.  Orodes,  and  may  be  distinguished  by  the 
more  extended  and  acute  anterior  extremity,  and  the  larger  wing 
which  is  distinctly  concave  on  the  margin  and  recurved  just  below  the 
cardinal  line.  It  differs  from  L.  Maclurii  in  its  more  produced  ante- 
rior extremity,  and  broader  wing  which  is  less  abruptly  recurved  at 
the  extremity. 

Formation  and  locality.  In  a  coarse  sandstone  of  the  Upper  Che- 
mung group,  south  of  Smethport,  McKean  county,  Pa. 

,  Leptodesma  Lesleyi. 
Leptoclesma  Lesleyi,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  large,  sub-rhomboidal  ;  body  narrow,  elongate-ovate,  making 
an  angle  of  30°  with  the  cardinal  line;  length  more  than  one- third 
greater  than  the  height ;  ante-byssal  margin  oblique,  nearly  straight 
above,  curving  into  the  broad  sinus  ;  ventral  margin  broadly  curved  ; 
posterior  extremity  abruptly  rounded.  Left  valve  convex  below, 
narrowly  gibbous  in  the  middle  and  on  the  umbo.  Right  valve  less 
convex,  depressed  below.  Hinge-line  straight,  nearly  equal  to  the 
greatest  length  of  the  shell.  Beaks  sub-anterior,  directed  forward, 
acute  and  arching  over  the  hinge  in  the  left  valve,  depressed  in  the 
right  valve.  Umbonal  region  of  the  left  valve  narrowly  gibbous, 
and  subtending  a  very  acute  angle.  Anterior  end  large,  limited  by 
a  broad,  distinct,  oblique  byssal  depression ;  extremity  flattened  and 
acuminate.     Wing  large,  triangular,  joining  the  body  near  the  post- 
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basal  extremity,  limited  by  the  abrupt  forward  bending  of  the  stride ; 
margin  deeply  concave ;  extremity  produced  and  acute.  The  wing 
of  the  right  valve  is  scarcely  defined  from  the  body  and  less  deeply 
concave  on  the  margin. 

Test  marked  by  fine,  irregular,  concentric  striae  which  are  strongly 
fasciculate  and  lamellose  on  the  ventral  side  and  anterior  end,  and 
are  shown  on  the  wing  as  sharp,  elevated,  regular  striae.  Some 
specimens  preserve  fine  regular  striae  on  the  body  of  the  valve,  but 
they  are  usually  somewhat  irregular  and  lamellose.  In  an  exfoliated 
and  macerated  condition  they  show  fine  radiating  lines  which 
probably  belong  to  the  intimate  structure  of  the  shell.  Ligamental 
area  (as  preserved  in  an  imperfect  right  valve)  1.5  mm.  wide,  and 
marked  by  very  fine,  minutely  undulating  longitudinal  stride.  The 
hinge  also  shows  an  obscure  oblique  lateral  tooth. 

A  left  valve,  of  medium  size,  has  a  greatest  length  of  56  mm., 
height  31  mm.,  and  hinge-line  about  51  mm. 

This  species  somewhat  resembles  L.  aviforme,  but  is  distinguished 
by  its  more  oblique  form,  and  wider  anterior  end.  Specimens  are 
quite  abundant  in  an  argillo-calcareous  sandstone  of  the  Upper 
Chemung  group,  associated  with  Spirifera  Vernetiili. 

Formation  and  locality.  In  the  Upper  Chemung  group,  Auburn 
township,  Susquehanna  county.  Pa. 


^  Leptodesma  avifoeme. 

Leptodesma  aviforme,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     UnpuhlisJied. 

Shell  large,  sub-rhomboidal ;  body  elongate-ovate,  broad  behind,  and 
rapidly  narrowing  toward  the  beak,  oblique  at  an  angle  of  a  little 
less  than  45°  to  the  hinge-line ;  height  more  than  one-half  the 
length;  ante-bvssal  margin  very  oblique,  continued  in  a  straight 
line  into  the  shallow  sinus,  thence  curving  to  the  posterior  extremity, 
which  is  broadly  rounded.  Left  valve  gently  convex  below,  very 
convex  above,  and  moderately  gibbous  on  the  umbo.  Eight  valve 
unknown.  Hinge-line  straight;  length  a  little  more  than  the 
greatest  length  of  the  valve.  Beak  sub-anterior,  directed  forward, 
acute,  not  rising  much  above  the  hinge.  Umbonal  angle  acute. 
Anterior  end  narrow,  elongate,  very  acute,  limited  by  a  shallow 
byssal  depression.  Wing  large,  joining  the  body  near  the  base ; 
margin  broadly  and  symmetrically  concave ;  extremity  produced 
into  a  spiniform  extension  reaching  beyond  the  posterior  extent  of 
the  shell. 

[Sen.  Doc.  No.  38.J  49 
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Test  marked  by  fine  concentric  strife  which  are  regular  on  the 
posterior  part  of  the  body  and  the  wing,  and  very  crowded  and 
fasciculate  on  the  anterior. 

A  large  left  valve  has  a  length  of  60  mm.,  height  37  mm.,  hinge- 
line  62  mm.  A  slightly  larger,  imperfect  specimen  has  been  found, 
the  body  of  which,  near  the  posterior  extremity,  has  a  greatest 
width  of  from  25  to  28  mm.,  and  measures  from  12  to  14  mm.  in 
the  narrow  part  between  the  beak  and  the  byssal  sinus. 

This  species  differs  from  L.  Pelops  in  the  longer  and  more  erect 
body,  more  attenuate  anterior  extremity,  more  extended  wing  and 
deeper  sinus  in  the  margin . 

Formation  and  localities.  In  the  middle  beds  of  the  Chemung  group 
at  Charleston,  and  near  Mansfield,  Tioga  county,  Pa. 


Section  d,  jjatulata. 

<^Leptodesma  flaccidum. 

Leptodestna  flaccidum,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboid-ovate,  spatulate  below ;  body  oblique 
at  an  angle  of  about  45°  to  the  hinge-line  ;  length  about  one-third 
greater  than  the  height ;  aute-byssal  margin  subtruncate,  oblique, 
a  little  concave  below,  curving  into  the  broad  ventral  margin ; 
posterior  margin  abruptly  rounded  and  recurved.  Left  valve 
moderately  convex  in  the  middle,  gibbous  on  the  umbo,  depressed- 
convex  in  the  lower  part.  Eight  valve  unknown.  Hinge-line 
straight;  length  about  equal  to  the  height  of  the  shell.  Beak 
obtuse,  directed  forward,  moderately  prominent,  situated  anterior  to 
the  middle  of  the  cardinal  line.  Umbonal  region  gibbous,  sub- 
tending an  acute  angle.  Anterior  end  comparatively  large,  pro- 
duced into  a  nasute  extension.  Wing  small,  narrow- triangular, 
joining  the  body  of  the  shell  more  than  one-third  the  height  above 
the  base;  margin  gently  concave:  extremity  acute. 

Test  thin,  marked  by  fine  regular  striae  of  growth,  which  are 
fasciculate  on  the  umbo  and  lamellose  at  nearly  equal  intervals  on 
the  lower  part  of  the  shell.  The  hinge  is  marked  by  a  single  slen- 
der groove. 

A  left  valve  has  a  length  of  40  mm.,  height  27  mm.,  hinge-line 
about  27  mm.  * 

This  species  resembles  L.  complanatum,  but  differs  in  its  greater 
proportional  length,  and  the  body  is  more  depressed  and  extended 
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below.     It  is  characterized  by  the  spatulate  posterior  extension,  which 
is  more  extreme  than  in  any  other  species  here  described. 

Formation  and  locality.  In  the  Chemung  group,  Lawrenceville, 
Tioga  county,  Pa.  • 

^Leptodesma  patultjm. 

Leptodesma  patulum,  Hall.     Pal.  N.  Y..  vol.  v,  pt.  1.     Unpublished. 

Shell  above  the  medium  size,  sub-rhomboidal ;  body  oblique,  elongate 
sub-ovate;  length  slightly  more  than  one-third  greater  than  the 
height ;  ante-byssal  margin  oblique,  gradually  curving  to  the  ventral 
margin  which  is  nearly  straight;  posterior  margin  broadly  curved. 
Valves  moderately  convex  below,  scarcely  gibbous  above,  similar  in 
form ;  the  right  valve  being  a  little  smaller  and  less  convex  than  the 
left.  Hinge-line  straight,  somewhat  longer  than  the  height  of  the 
shell.  Beaks  at  about  the  anterior  third  of  the  hinge-line,  directed 
forward,  somewhat  prominent.  Umbonal  region  moderately  gib- 
bous, not  strongly  defined.  Umbonal  angle  acute.  Anterior  end 
large,  produced  into  a  nasute  extension.  Wing  large,  joining  the 
shell  at  the  posterior  extremity  ;  margin  scarcely  concave,  abruptly 
produced  along  the  hinge-line. 

Test  marked  by  fine  lines  of  growth  which  are  irregularly  fascicu- 
late, sometimes  appearing  as  equi-distant,  sharply  elevated  lamella?  ; 
crowded  on  the  anterior ;  more  regular  over  the  wing  and  abruptly 
recurving  just  beneath  the  hinge.  The  hinge  is  marked  by  one  or 
two  narrow,  parallel,  longitudinal  grooves. 

A  specimen  of  medium  size  has  a  length  of  40  mm.,  height  26 
mm.,  and  hinge-line  28  mm.  A  similar  right  valve  has  a  length  of 
86  mm.,  height  24  mm.,  and  hinge-line  27  mm. 

This  species  differs  from  L.  flaccidum  in  its  much  larger  wing, 
which  is  more  extended  along  the  body  of  the  shell.  It  is  less  convex 
and  the  umbo  less  gibbous  than  in  any  of  the  preceding  species. 

Formation  and  locality.  In  the  upper  part  of  the  Chemung  group 
at  Mansfield,  Tioga  county.  Pa. 

^Leptodesma  complanatum. 

Leptodesma  complanatum,  Haxl.     Pal.  N.  Y.,  vol.  v,  pt.  1.    Plates  and  Ex- 
planations :   PI.  23,  fig.  3.     Jan.,  1883. 

Shell  of  medium  size,  obliquely  semi-elliptical ;  body  sub-ovate, 
moderately  oblique  ;  length  one-third  greater  than  the  height;  ante- 
byssal  margin  sub-truncate,  gradually  curving  into  the  broad  ventral 
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margin  ;  posterior  margin  abruptly  rounded.  Left  valve  depressed- 
convex,  a  little  gibbous  on  the  umbo.  Right  valve  unknown. 
Hinge-line  straight  ;  length  less  than  the  height  of  the  shell. 
•  Beak  acute,  incurved,  directed  forward,  moderately  prominent. 
Umbonal  region  indistinctly  defined  anteriorly ;  the  posterior  side 
limited  by  the  post-umbonal  depression.  Anterior  end  short;  ex- 
tremity angular.  Wing  undefined,  joining  the  body  one-third  of 
the  length  from  the  posterior  extremity  ;  margin  gently  concave  ; 
extremity  scarcely  produced. 

Test  marked  by  fine,  sharply  elevated,  concentric  striae,  which  are 
more  crowded  anteriorly,  and  very  regular  on  the  wing. 

The  specimen  described,  which  is  a  separate  left  valve,  has  a 
length  of  28  mm.,  height  20  mm.,  and  hinge-line  18  mm. 

Formatmi  and  locality.     In  the  shales  of  the  Chemung  group  at 
Philipsburg,  N.  Y. 

Section  e,  arcoidea. 
^Leptodesma  Maclurii. 

Leptodesma  Maclurii,  Hall,     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  25,  figs.  8,  13.     Jan.,  1883, 

Shell  large,  rhomboidal ;  body  elongate,  sub-elliptical,  oblique,  mak- 
ing an  angle  of  about  45°  with  the  hinge-line  ;  length  more  than 
one-third  greater  than  the  height ;  ante-byssal  margin  oblique, 
gently  curving  into  a  long,  shallow,  undefined  sinus ;  ventral  mar- 
gin nearly  straight,  curving  abruptly  into  the  posterior  margin, 
which  is  rounded  and  abruptly  recurved.  Left  valve  moderately 
convex  in  the  lower  part,  becoming  gibbous  and  sub-angular  along 
the  line  of  the  axis  to  the  beak.  Right  valve  distinctly  arcuate, 
less  convex,  narrowly  gibbous  in  the  umbonal  region.  Hinge-line 
straight ;  length  about  equal  to  the  height  of  the  valve.  Beaks 
sub-anterior,  directed  forward,  but  little  elevated  above  the  hinge- 
line  in  the  left  valve,  depressed  in  the  right.  Umbonal  angle  acute. 
Anterior  end  narrow-triangular,  limited  by  an  oblique  depression 
which  extends  nearly  one-third  of  the  length  of  the  valve  to  the 
byssal  sinus.  Wing  large,  undefined  ;  margin  very  oblique  in  the 
lower  part,  slightly  concave  above,  the  greatest  concavity  being  a 
little  below  the  hinge-margin  ;  extremity  produced  into  an  angular 
extension.  The  right  valve  shows  less  distinction  between  the  body 
of  the  valve  and  the  wing. 

Test  thin,  marked  by  distant  lamellose  lines  of  growth  with 
intermediate  finer  striae.     These  lines  are  more  regular  upon  the 
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wing  and  very  much  crowded  and  fasciculate  upon  the  anterior  side 
of  the  body.  Hinge,  posterior  to  the  beak,  furnisiied  with  a  slender 
lateral  tooth. 

A  left  valve  of  this  species  has  a  length  of  55  mm.,  height  35  mm., 
hinge-line  37  mm.,  and  the  body,  at  the  posterior  end,  having  a 
width  of  25  mm.  A  right  valve  has  a  length  of  45  mm.,  height 
30  mm.,  and  hinge-line  about  2S  mm . 

The  specimens  of  this  species  observed  are  casts  of  the  interior  in 
coarse  sandstone,  or  impressions  of  the  exterior  in  the  same  rock. 
The  species  is  distinguished  by  its  straight  ventral  side  and  the  nearly 
parallel  direction  of  the  sides  of  the  body  in  the  left  valve . 

Formation  and  localities.-  In  a  coarse  sandstone  of  the  Upper 
Chemung  group,  on  the  road  from  Olean,  X.  Y.,  to  Smethport,  Pa., 
and  at  Bradford,  Pa . 

^Leptodesma  arciforme. 

Leptodesma  arciforme,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.      Unpublished. 

Shell  large,  narrow,  sub-rhomboidal;  body  sub-cylindrical,  oblique 
at  an  angle  of  about  30"  to  the  hinge-line;  length  nearly  one-half 
greater  than  the  height ;  anterior  margin  oblique,  merging  into  the 
broad,  low  curvature  of  the  ventral  margin ;  posterior  margin  ab- 
ruptly rounded  and  curving  into  the  undefined  wing.  Valves  very 
convex,  strongly  gibbous,  obtusely  sub-angular  along  the  middle  ; 
the  greatest  convexity  distant  from  the  beak  one-third  the  height  of 
the  valve.  The  right  valve  is  less  gibbous,  but  otherwise  similar  to 
the  left.  Hinge-line  straight  ;  length  about  equal  to  the  height  of 
the  shell.  Beaks  prominent,  directed  forward  and  arching  over  the 
hinge,  situated  at  about  the  anterior  third  of  the  cardinal  line. 
Umbonal  region  angularly  gibbous  above,  abruptly  defined  along 
the  posterior  slope.  Umbonal  angle  acute.  Anterior  end  short, 
angular.  Wing  an  undefined,  narrow-triangular  expansion  ;  mar- 
gin straight  or  a  little  concave  ;  extremity  very  slightly  produced. 

Test  moderately  thick,  marked  by  fine  concentric  stria?,  which  are 
fasciculate  on  the  body  of  the  shell,  and  crowded  and  lamellose  over 
the  anterior. 

A  large  left  valve  has  a  length  of  60  mm.,  height  36  mm.,  and 
hinge-line  37  mm. 
This   species   is   distingushed   from    L.   LicJias  by  its  larger  and 

stronger  form,  being  very  gibbous  along  the  entire  length  of  the  shell 

and  with  a  proportionally  smaller  wing. 

Formation  and  locaUtij.     In  the  upper  part  of  the  Chemung  group 

at  Mansfield,  Tioga  county.  Pa. 
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2<Leptodesiia  Phaon". 

Leptodesma  Phaon,  Hall.     Pal.  N.  Y.,vol.  v,  pt.  1.     Unpublished. 

Shell  above  the  medium  size,  narrow-rhomboidal ;  body  sub-cylindri- 
cal, very  oblique,  making  an  angle  with  the  hinge-line  of  less  than 
30°;  length  nearly  twice  the  height;  ante-byssal  margin  short, 
oblique,  curving  into  the  broad,  almost  straight  ventral  side  ;  poste- 
rior margin  abruptly  but  regularly  rounded  and  continuous  with  the 
base  of  the  wing.  Left  valve  very  convex,  gibbous  above .  Eight 
valve  unknown.  Hinge-line  straight-,  somewhat  longer  than  the 
height  of  the  shell.  Beak  at  the  anterior  third  of  the  hinge-line, 
obtuse,  moderately  elevated,  directed  forward.  Umbonal  region 
gibbous,  not  well-defined  anteriorly,  abruptly  depressed  on  the 
posterior.  Umbonal  angle  acute.  Anterior  end  short,  acute  at 
the  extremity,  defined  by  a  slight  bend  in  the  striae  indicating  the 
byssal  sinus.  Wing  small,  narrow-triangular,  joining  the  body  near 
the  posterior  end  ;  margin  straight,  very  oblique ;  extremity  angular. 
Test  marked  by  strong  concentric  stri«3,  which  at  equal  intervals 
are  raised  into  sharp  lamellse,  and  are  more  crowded  in  front. 

A  left  valve  has  a  length  of  47  mm.,  height  25  mm.,  and  hinge- 
line  27  mm. 

This  species  is  remarkable  for  its  extreme  obliquity  of  body .  In 
its  general  features  it  somewhat  resembles  L.  arciforme,  but  differs  in 
the  less  angular  gibbosity  of  the  body,  larger  wing,  more  extended 
anterior  end,  and  in  the  surface  markings. 

Formation  cmd  locality/.  In  the  upper  part  of  the  Chemung  group 
at  Mansfield,  Tioga  county,  Pa . 


a  Leptodesma  propinquum. 

Leptodes7na  propinquum,  Rat.!..    Pal.  N.Y. ,  vol.  v,  pt.  1.      Unpublished. 

Shell  of  medium  size,  rhomboidal ;  body  narrow,  sub-cylindrical, 
very  oblique,  making  an  angle  of  about  30°  with  the  hinge-line; 
length  more  than  twice  the  height ;  anterior  margin  oblique  ;  ven- 
tral margin  nearly  straight  on  the  anterior  half,  and  broadly  curving 
over  the  lower  half ;  posterior  margin  abruptly  curved.  Valves 
gibbous,  nearly  equal  in  sizd  and  convexity.  Hinge-line  straight, 
lonsrer  than  the  height  of  the  valve.     Beaks  at  about  the  anterior 
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third  of  the  hinge-line,  directed  forward,  very  prominent,  arching 
over  the  cardinal  line.  Umbonal  region  gibbous,  limited  posteriorly 
by  the  vertical  descent  of  that  side,  scarcely  defined  on  the  anterior. 
The  umbo  and  post-cardinal  slope  are  obtusely  sub-angular  for  about 
two-thirds  of  the  length  of  the  body.  Umbonal  angle  acute. 
Anterior  end  not  defined  (the  byssal  depression  being  obsolete); 
extremity  acute.  Wing  small,  narrow-triangular,  joining  the  body 
near  the  posterior  extremity,  undefined  ;  margin  straight  or  slightly 
concave,  very  oblique  ;  extremity  slightly  produced,  angular. 

Test  marked  by  regular,  even,  concentric  striae,  which,  when  well 
preserved,  are  elevated  and  lamellose,  and  are  crowded  and  fascicu- 
late on  the  anterior  end  of  the  shell. 

A  nearly  entire  left  valve  has  a  greatest  length  of  45  mm.,  height 
20  mm.,  and  hinge-line  26  mm.  A  similar  right  valve  has  a  length 
of  37  mm.,  height  18  mm.,  and  hinge-line  32  mm. 

This  species  is  very  similar  to  L.  Lichas,  but  differs  in  the  greater 
convexity  of  body,  undefined  byssal  depression,  and  narrower  wing. 

Formation  and  locality.  In  the  middle  portion  of  the  Chemung 
group  at  Mansfield,  Tioga  county.  Pa. 

-s-Leptodesma  Lichas. 

Leptodesma  Lichas,  Yi.iOA,.    Pal.  N.  Y. ,  vol.  v.  pt.  1 .    Plates  and  Explanations  : 
PI.  21,  figs.  35-39.    Jan.,  1888. 

Shell  of  medium  size,  sub-rhomboidal ;  body  sub-cylindrical,  very 
oblique;  length  nearly  twice  the  height;  ante-byssal  margin  sub- 
truncate,  extending  below  to  the  broad,  gently  curving  base; 
posterior  margin  abruptly  recurved.  Valves  very  convex  above, 
gently  convex  toward  the  posterior  extremity,  making  the  body 
somewhat  cylindrical.  Eight  valve  probably  a  little  shorter  than 
the  left,  as  inferred  from  the  separated  valves.  Hinge-line  straight, 
less  than  the  length  of  the  shell.  Beaks  acute,  situated  at  the 
anterior  third  of  the  hinge-line,  directed  forward,  prominent,  arch- 
ing over  the  cardinal  line.  Umbo  abruptly  gibbous,  subtending  an 
acute  angle.  Anterior  end  large,  acute  and  nasute  at  the  extremity. 
The  byssal  sinus  makes  only  a  slight  depression  in  the  margin. 
Wing  narrow-triangular,  joining  the  body  near  the  posterior  ex- 
tremity, not  distinctly  limited  ;  margin  straight  and  oblique  below, 
recurving  just  beneath  the  hinge-line,  and  forming  a  short  mucro- 
nate  extension. 

Test  thin,  marked  by  fine  concentric  strife  which  are  irregularly 
crowded  into  fascicles,  producing  an  undulated  aspect  to  the  surlace. 
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The  strife  are  sub-lamellose  on  the  anterior  side,  and  sometimes 
fasciculate  on  the  wing.  The  fascicles  on  the  body  are  ofteu 
marked  on  their  summits  by  sharp,  regular  lamellae.  The  structure 
as  seen  in  exfoliated  specimens  is  radiated  ;  but  thi&does  not  appear 
to  be  an  exterior  character.  The  hinge  is  marked  by  a  single 
narrow  groove ;  beyond  this  the  characters  of  the  interior  are  un- 
known. 

A  large  left  valve  has  a  length  of  45  mm.,  height  25  mm.,  hinge- 
line  27  mm.  A  smaller  specimen  has  a  length  of  28  mm.,  height  16 
mm.,  hinge-line  17  mm.  A  right  valve  has  a  length  of  26  mm., 
height  15  mm.,  and  hinge-line  15  mm. 

Formation  and  localities.  In  the  Chemung  group  at  Philipsburg, 
Alleghany  county,  N.  Y.,  and  in  Sullivan  township,  Tioga  county,  Pa. 


sLeptodesma  quadratum. 
Leptodesma  quadratum,  Hall.     Pal.  N.  Y. ,  vol.  v,  pt.  1.     Unpublished 

Shell  of  medium  size,  rhomboidal  or  sub-quadrate  ;  body  ovate, 
making  an  angle  of  nearly  40°  with  the  cardinal  line;  length  one- 
third  greater  than  the  height ;  ante-byssal  margin  nearly  vertical  in 
front,  rounding  below  into  the  shallow  sinus,  and  extending  nearly 
the  whole  height  of  the  valve;  ventral  margin  nearly  straight; 
post-basal  margin  abruptly  rounded  and  joining  the  wing  without 
limitation.  Left  valve  convex,  gibbous  on  the  umbo,  and  obscurely 
angular  along  the  posterior  slope.  Right  valve  equally  convex. 
Hinge-line  straight,  equal  to  three-fourths  the  length  of  the  valve, 
and  equal  to  the  height.  Beaks  situated  at  the  anterior  third  of 
the  hinge,  prominent  and  arching  over  the  cardinal  line.  Umbonal 
region  gibbous,  subtending  an  acute  angle.  Anterior  end  convex, 
limited  by  a  shallow,  oblique,  byssal  depression  which  is  nearly  as 
long  as  the  height  of  the  valve ;  length  one-half  the  height ; 
extremity  slightly  produced.  "Wing  triangular,  scarcely  defined, 
joining  the  body  at  the  posterior  extremity ;  margin  oblique,  straight 
or  slightly  convex;  extremity  obtuse-angular.  An  imperfect  right 
valve  presents  about  the  same  characters  of  wing. 

Test  marked  by  fine  strige  of  growth  which  are  strongly  fascicu- 
late on  the  anterior  end. 

A  left  valve  has  a  greatest  length  of  31  mm.,  height  20  mm.,  and 
hinge-line  21  mm. 

This  species  is  distinguished  by  its  short,  broad,  sub-quadrate  form. 
It  has  very  much  the  aspect  of  Modiomobpha,  but  clearly  belongs 


Lamellibranchiata.  393 

with  L.  Phaon  and  L.  Lichas,  which  are  among  the  extreme  variations 
of  the  species  of  Leptodesma. 

Formation  and  locality.     In  the  Upper  Chemung  group,  Lindley 
township.  Steuben  county,  N.  Y. 


Section  /,  mytiloidea. 

■^  Leptodesma  acutirostrum. 

Leptodesma  nrvtirosti'um,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  rhomboid-ovate ;  body  narrowly  ovate  and 
rapidly  attenuate  toward  the  beak,  oblique,  making  an  angle  of  a 
little  less  than  45°  with  the  hinge-line;  length  nearly  one-third 
greater  than  the  height ;  ante-byssal  margin  oblique,  sloping  into  the 
shallow  sinus;  broadly  rounded  below,  the  curvature  continued 
into  the  posterior  extremity.  Left  valve  depressed-convex  in  the 
lower  part,  moderately  convex  in  the  middle,  and  slightly  gibbous 
above.  Right  valve  unknown.  Hinge-line  straight,  less  than  the 
height  of  the  valve.  Beak  anterior,  acute,  directed  forward,  scarcely 
rising  above  the  hinge-line.  Umbonal  region  narrow  and  moderately 
gibbous,  subtending  a  very  acute  angle.  The  byssal  depression 
reaches  the  margin  just  below  the  beak,  leaving  a  very  small,  acute, 
anterior  extremity.  Wing  large,  undefined,  joining  the  body  at  the 
posterior  end  ;  margin  oblique,  essentially  straight,  not  recurved  at 
the  cardinal  extremity.  • 

Test  thin,  leaving  upon  the  cast  the  marks  of  the  strias  of  growth 
which  are  more  or  less  fasciculate  upon  the  body,  and  crowded  and 
lamellose  in  iron  t.  Hinge  furnished  with  a  distinct  posterior  tooth. 
Interior  unknown. 

The  specimen  described  has  a  length  of  32  mm.,  height  24  mm., 
and  hinge-line  22  mm. 

This  species  somewhat  resembles  L.-  Orodes,  but  the  beak  is  more 
nearly  anterior,  the  anterior  end  much  smaller  and  more  acute,  the 
bys.sal  sinus  not  extending  so  low  on  the  body  of  the  valve,  and  the 
body  of  the  shell  more  distinctly  attenuate  toward  the  beak.  It  is 
especially  distinguished  by  its  narrow  slender  beak  and  small  anterior 
end. 

Formation  and  locality.  In  a  sandstone  of  the  Upper  Chemung 
group  at  Warren,  Pa. 

[Sen.  Doc.  No.  38.]  50 
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^Leptodesma  mttiliforme. 

Leptodesma  mytiliforme.  Hall,     Pal.  N.  Y.,  vol.  v,  pt.  1-     Plates  and  Explana- 
tions :  PI.  25,  figs.  7.  11.      Jan.,  1883. 

Shell  of  medium  size,  elongate-ovate ;  body  narrowly  elliptical,  be- 
coming attenuate  in  front,  oblique,  making  an  angle  of  nearly  45° 
with  the  hinge-line ;  length  more  than  one-third  greater  than  the 
height;  ante-byssal  margin  oblique,  gently  curving  into  a  scarcely 
perceptible  sinus,  giving  a  straight  or  slightly  concave  margin  ex- 
tending for  two-thirds  the  length  of  the  valve ;  posterior  margin 
abruptly  rounded.  Left  valve  regularly  convex  in  the  lower  half, 
becoming  contracted,  gibbons  and  sub-angular  above  the  middle. 
The  right  valve  is  smaller,  the  hinge-line  proportionally  longer,  the 
base  of  the  valve  and  the  wing  much  more  depressed,  and  the  um- 
bonal  region  narrow  and  more  angular.  Hinge-line  straight,  about 
equal  to  the  height  of  the  valve.  Beaks  sub-anterior,  directed  for- 
ward, acute,  scarcely  raised  above  the  hinge-line.  Umbonal  region 
narrow  and  gibbous,  subtending  a  very  acute  angle.  Anterior  end 
short,  abruptly  attenuate,  acute,  limited  by  a  shallow  byssal  depres- 
sion which  extends  for  half  the  length  of  the  valve.  Wing  large, 
not  strongly  limited,  extending  nearly  to  the  posterior  extremity  of 
the  body  ;  margin  very  oblique,  not  concave,  nor  recurved  below  the 
cardinal  line;  extremity  obtuse-angular. 

Test  thiii,  marked  by  concentric  sti-i^e  which  have  left  their  im- 
pression upon  the  cast  of  the  interior,  showing  them  to  have  been 
regular  upon  the  body  and  wing,  and  crowded  into  fascicles  upon 
the  anterior  side.     Ligamental  area  narrow  and  finelj^  striated. 

The  largest  specimen  of  the  left  valve  observed  has  a  length  of 
48  mm.,  height  25  mm.,  and  hinge-line  22  mm.  A  smaller  example 
has  a  length  of  33  mm.,  height  22  mm.,  and  hinge-line  20  mm.  A 
large  right  valve  has  a  length  of  40  mm.,  height  25  mm.,  and  hinge- 
line  27  mm. 

This  species  differs  from  L.  Mentor  in  its  proportionally  longer,  nar- 
rower and  sub-angular  body,  the  smaller,  less  defined  wing,  the  less 
distinct  byssal  sinus,  and  the  smaller  anterior  end.  The  wing  is  often 
imperfect,  giving  the  shell  much  the  aspect  of  Mytilus  or  Modiola. 
The  axis  of  the  shell  in  the  left  valve  is  apparently  slightly  curved, 
giving  it  a  characteristic  expression. 

Formation  and  locality.  In  a  coarse  sandstone  of  the  Upper  Che- 
mung group,  on  the  road  from  Olean,  N.  Y.,  to  Smethport,  Pa. 
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PTEEONITES,   McCoy. 

XE^TERONITES    PROFUNDUS. 

Pteronites  profundus.  Hall.   Pal.  N.  T..  vol.  v,pt,  1.   Plates  and  Explanations  : 
PL  22,  fig.s.  25-27.     Jan.,  1883. 

Shell  large,  longitudinally  semi-ovate ;  body  semi-elliptical,  arcuate, 
oblique  to  the  hinge-line  at  an  angle  of  about  30° ;  length  about 
twice  the  height  ;  anterior  margin  very  oblique,  slightly  concave 
beneath  the  beak  and  gradually  curving  into  the  broadly  rounded 
basal  margin;  posterior  margin  obliquely  truncate,  slightly  curving 
below.  Left  valve  convex  in  the  lower  part,  gibbous  from  the  mid- 
dle upwards.  Right  valve  unknown.  Hinge-line  straight ;  length 
more  than  the  greatest  length  of  the  shell.  Beak  sub-anterior,  ob- 
tuse, rising  but  little  above  the  hmge-line,  and  apparently  not  in- 
curved. Umbonal  region  very  gibbous,  subtending  an  acute  angle. 
Anterior  end  produced  into  an  acute  extension,  which  is  limited  by 
a  very  shallow  byssal  depression.  Wing  not  defined,  extending  from 
the  beak  the  entire  length  of  the  shell,  and  produced  beyond  the 
posterior  extremity  of  the  body  ;  margin  very  slightly  concave,  ex- 
tending at  nearly  right  angles  to  the  axis  of  the  body. 

Test  of  moderate  thickness,  marked  by  concentric  striae.  The 
casts  show  distant,  irregular,  concentric  undulations.  Hinge  with 
a  single  continuous  groove.  The  pallial  line  extends  parallel  to  the 
ventral  margin,  from  a  point  anterior  to  the  beak  to  below  the  mid- 
dle of  the  length  of  the  body. 

A  large  left  valve  has  a  length  of  78  mm.,  with  a  height  of  38 
mm.,  and  hinge-line  90  mm.  A  smaller  example  has  a  length  of 
37  mm.,  height  23  mm.,  and  hinge-line  40  mm. 

All  the  specimens  of  this  species  are  casts  of  the  interior,  with  the 
single  exception  of  an  individual  which  preserves  the  test  very  imper- 
fectly. The  concentric  undulations  of  the  cast  are  often  a  conspicu- 
ous feature,  and  the  umbonal  slope  is  occasionally  obtusely  sub- 
angular.  The  wing  follows  the  general  contour  and  convexity  of  the 
valve. 

Formation  and  localities.  In  the  Upper  Chemung  group,  associated 
with  SpiriferaVerneuili  near  Olean,  Cattaraugus  county  ;  in  the  vicin- 
ity of  East  Randolph,  and  other  places  in  Cattaraugus  county,  N.  Y. 
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;^  Pteronites  rostratus. 

Pteronitea  rostratus.  Hall.      Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :    PI.  33,  fig.  34.     Jan.,  1883. 

Shell  of  medium  size,  broadly  semi-ovate;  body  oblique  at  an  angle 
of  about  45  °  to  the  hinge-line  ;  length  nearly  twice  the  height  ; 
ante-byssal  margin  oblique,  gently  curving  into  the  broadly  rounded 
basal  margin ;  posterior  margin  somewhat  obliquely  truncate. 
Left  valve  depressed-convex  below,  convex  in  the  middle,  and  some- 
what gibbous  above.  Right  valve  unknown.  Hinge-line  straight  ; 
length  greater  than  the  greatest  length  of  the  shell.  Beak  sub-an- 
terior, sub-acute,  prominent.  Umbonal  region  moderately  gibbous, 
subtending  an  acute  angle.  Anterior  end  nasute.  Wing  not  de- 
fined, in  direct  continuation  of  the  convexity  of  the  body,  extend- 
ing to  the  posterior  extremity;  margin  very  slightly  concave,  oblique 
to  the  cardinal  line,  slightly  produced  at  the  extremity. 

Test  ornamented  by  fine,  elevated,  concentric  striae,  which  are 
continued  over  the  body  and  wing  without  interruption,  becoming 
crowded  and  somewhat  fasciculate  on  the  anterior  side  and  on  the 
nasute  extension  in  front.  The  umbonal  region  shows  a  few  con- 
centric undulations,  which  are  not  continued  to  the  middle  of  the 
length  of  the  valve. 

The  specimen  described  has  a  length  of  29  mm.,  height  16  mm., 
and  hinge-line  31  mm. 

This  species  is  much  smaller  than  P.  'profundus,  less  elongate  and 
less  gibbous  in  its  proportions.  The  beak  is  apparently  more  elevated 
and  angular,  but  the  angularity  of  the  umbonal  region  is  not  con- 
tinued along  the  body  as  in  the  preceding  form. 

Formation  and  locality.  In  the  shales  of  the  Chemung  group  at 
Rockville,  Alleghany  county.  N.  Y. 


Pteronites  inoptatus. 

Pteronites  inoptatus ,  Hall.     Pal.  N,  Y.,  vol.  v,  pt.  1.     Unpublished. 

Shell  of  medium  size,  broadly  semi-ovate  ;  body  ovate,  oblique,  mak- 
ing an  angle  of  about  25°  with  the  cardinal  line  ;  ventral  and  basal 
margins  broadly  rounded ;  post-basal  extremity  abruptly  recurved. 
Left  valve  regularly  convex,  slightly  gibbous  above.  Right  valve 
unknown.  Hinge-line  straight,  less  than  the  greatest  length  of 
the  shell.     Beak   sub-anterior,    directed  forward,   prominent   and 
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incurved  over  the  cardinal  line.  Umboual  angle  acute.  Anterior 
end  short,  nasute  ;  extremity  acute.  Wing  very  narrow-triangular, 
scarcely  defined,  joining  the  body  at  the  posterior  extremity  ;  mar- 
gin oblique,  in  direct  continuation  with  the  posterior  extremity  and 
curving  backward  just  beneath  the  cardinal  line  ;  extremity  acute. 

Test  marked  by  concentric  striae  of  growth  which  are  strongly 
fasciculate  on  the  anterior  end  and  ventral  margin . 

The  left  valve  described  has  a  length  of  38  mm.,  height  21  mm., 
and  hinge-line  33  mm. 

This  species  is  distinguished  from  the  other  forms  of  this  genus  by 
its  narrow  wing  and  shorter  hinge-line.  It  has  the  characteristic 
aspect  of  PTEROisriTES,  although  approaching,  in  several  particulars,  to 
some  species  of  Leptodesma. 

Formation  and  locality.  In  the  Chemung  group,  Mansfield,  Tioga 
county,  Pa. 

PAL^OPINNA,   Hall. 
.    Pal^opinna  flabella. 

Palceopinna  flabella.  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions :  PI.  25,  fig.  18.     Jan.,  1883. 

Shell  large,  broadly  semi-ovate,  gaping  at  the  anterior  extremity  ; 
axis  oblique  to  the  hinge  at  an  angle  of  about  30°;  length  nearly 
twice  the  height ;  anterior  margin  abruptly  truncate  ;  ventral  margin 
very  broadly  curving ;  posterior  margin  oblique,  sub-truncate. 
Left  valve  depressed-convex  in  the  posterior  and  ventral  portions, 
becoming  more  convex  above  and  moderately  gibbous  in  the  umbonal 
region.  Right  valve  unknown.  Hinge-line  straight,  equaling  the 
greatest  length  of  the  shell.  Beak  anterior,  terminal,  prominent, 
directed  forward,  scarcely  rising  above  the  cardinal  line.     Umbonal 

.  region  subtending  an  acute  angle.  Anterior  end  abruptly  truncate; 
margin  excavate.  Wing  continuous  with  the  body  of  the  shell 
without  limitation  or  interruption ;  margin  directed  backward, 
nearly  straight,  continuous  with  the  post-basal  margin  of  the  body; 
extremity  abruptly  rounded. 

Test  thin,  marked  by  regular  concentric  striae  of  growth  which 
are  cancellated  by  fine  sub-equal  radii ;  in  the  cast  the  concentric 
and  radiating  striae  are  of  nearly  equal  strength.  On  the  anterior 
end  the  radii  are  obscure  or  obsolete  as  preserved  m  the  cast. 
Ligamental  area  narrow,  marked  by  a  single  longitudinal  groove 
and  a  slight  oblique  furrow  extending  backward  from  the  beak  a 
little  more  than  one-third  the  length  of  the  hinge. 
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The  left  valve  described  has  a  length  along  the  hinge-line  of  80 
mm.,  height  40  mm.;  measured  along  the  axis  of  the  body  the  length 
is  about  70  mm.,  and  the  anterior  truncation  is  25  mm.  long. 

The  specimen  described  is  a  cast  of  the  interior,  preserving  the 
surface  markings  in  a  subdued  condition.  The  anterior  margin 
appears  to  have  been  slightly  incurved  and  the  truncation  resembles 
that  in  some  forms  of  Solen. 

Formation  and  locality.  In  the  Oriskany  sandstone,  Schoharie, 
N.  Y. 

Pal^opinna  recurva. 

Palmopinna  recurva.    Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions  :  PI.  25.  fig.  19.     Jan.,  1883. 

Shell  large,  elongate  semi-elliptical ;  axis  making  an  angle  with  the 
hinge-line  of  from  20°  to  25°;  length  greater  than  twice  the  height; 
basal  margin  very  broadly  curving;  posterior  margin  rapidly 
rounding  and  recurving  toward  the  beak.  Left  valve  depressed- 
convex  below,  convex  above  and  becoming  gibbous  toward  the  beak. 
Right  valve  unknown.  Hinge-line  straight,  not  extending  as  far  as 
the  posterior  extremity.  Anterior  end  nnknown.  Wing  not  defined  ; 
margin  continuous  with  the  post-basal  margin  and  abruptly  incurving 
at  the  extremity. 

Test  thin,  marked  by  fine  sub-equal  striae  of  growth,  which 
become  lamellose  on  the  pallial  margin  ;  and  by  radii  of  unequal 
strength,  which  are  sometimes  strongly  crenulated  by  the  concentric 
striae.     Anterior  to  the  middle  of  the  shell  the  radii  are  obscure. 

The  specimen  described  is  imperfect  on  the  anterior  end  but  pre- 
serves a  length  of  120  mm.,  and  a  height  of  62  mm. 

This  species  differs  from  the  preceding  in  its  larger  size,  broadly 
rounded  posterior  extremity,  and  the  hinge  not  extending  as  far  as  the 
posterior  margin ;  the  body  is  also  more  oblique  and  less  convex. 

Formation  and  locality.  In  limestone  of  the  Upper  Helderberg 
group,  Stafford.  Genesee  county,  N=  Y. 


Lamellibranchiata.  399 

E  C  T  E  K  0  D  E  S  M  A,  Hall. 
-.  Ectenodesma  birostratum. 

Ectenodesma  Urostratum,  Hall.     Pal.  X.  Y.,  vol.  v,  pt.  1.     Plates   and   Ex- 
planations :  PI.  23,  figs.  27-30.    Jan.,  1883. 

Shell  large ;  body  ovate,  oblique  ;  height  greater  than  the  length  ; 
margin  regularly  curving  from  the  base  of  the  anterior  wing  to  the 
post-basal  margin,  where  it  is  somewhat  abruptly  recurved.  Left 
valve  regularly  convex  below,  gibbous  in  the  umbonal  region,  some- 
what arcuate,  the  point  of  greatest  convexity  being  about  the  mid- 
dle of  its  length.  Right  valve  concave  below,  depressed-convex  in 
the  middle,  convex  on  the  umbo.  Hin*ge-line  straight,  much  longer 
than  the  length  of  the  shell,  and,  in  extreme  specimens,  more  than 
once  and  a  half  greater  than  the  length  of  the  shell.  Beaks  acute, 
anterior  to  the  middle  of  the  shell,  inclined  forward,  and  arching 
over  the  hinge-line.  Umbonal  region  gibbous,  limited  on  the 
anterior  side  by  a  shallow  undefined  sulcus,  and  on  the  posterior 
side  by  the  abrupt  depression  of  the  body,  subtending  an  acute 
angle.  Anterior  wing  large,  triangular;  margin  concave  ;  extremity 
produced  to  an  acuminate  extension.  Byssal  sinus  shallow  and  un- 
defined. Posterior  wing  large,  triangular,  joining  the  body  below 
the  middle  of  its  height ;  margin  concave  ;  extremity  produced  into 
an  acute  termination. 

Test  of  left  valve  marked  with  regular  and  even  radii  which  are 
rounded  above,  flattened  and  sometimes  bifurcate  below;  similar 
but  more  acute  radii  continue  over  the  posterior  wing.  In  the  right 
valve  the  rays  are  more  numerous,  finer  and  sharp,  and  are  continued 
upon  the  posterior  wing  with  a  little  less  force  than  on  the  body  of 
the  shell ;  and  very  much  subdued  upon  the  anterior  wing;  entire 
surface  marked  by  fine,  even,  concentric  stride  of  growth.  The 
specimens  show  an  oblique  lateral  tooth,  with  obscure  indications  of 
anterior  teeth  or  folds.  Ligamental  area  narrow,  marked  with  fine 
parallel  strise. 

A  left  valve  has  a  length  of  45  mm.,  height  50  mm.,  hinge-line, 
when  entire,  about  75  mm.  A  small  right  valve  has  a  length  of 
34  mm.,  height  27  mm.,  hinge-line  about  45  mm. 

This  species  is  distinguished  by  the  great  and  nearly  equal  extent 
of  the  hinge-line  on  both  sides  of  the  beak ;  by  the  peculiar  form  of 
the  body  of  the -shell;  and  by  its  surface  characters,  which  are  unlike 
any  yet  observed. 


400  Thiett-fifth  Report  on"  the  State  Museum. 

Formation  and  localities.  In  the  Chemung  group  at  Franklin, 
Delaware  county ;  and  a  right  valve  referred  to  this  species  is  from  a 
point  four  miles  above  Chenango  Forks,  Chenango  county,  N.  Y. 

.BYSSOPTERIA,   Hall. 

Btssopteria  radiata. 

Bysaopteria  radiata,  Hall.    Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations  : 
PI.  32,  figs.  31,  22 ;  pi.  80,  fig.  11.     Jan.,  1883. 

Shell  large,  wide-triangular,  alate  posteriorly ;  body  undefined ; 
length  about  five-sevenths  of  the  height ;  anterior  margin  vertically 
truncate  the  entire  height  of  the  shell  ;  basal  and  posterior  margins 
broadly  rounded.  Valves  sub-equal,  depressed-convex  on  the  basal 
and  post-basal  sides,  sub-angularly  gibbous  on  the  umbo  and  along 
the  anterior  side.  Hinge-line  straight,  less  than  the  length  of  the 
shell.  Beaks  anterior,  acute,  elevated,  and  directed  forward .  An- 
terior end  sub-nasute. 

Test  marked  by  strong,  sub-equal,  rounded  radii  which  are  wider 
than  the  interspaces,  often  bifurcating  below  the  middle  of  their 
length,  and  on  the  outer  portion  of  the  undefined  wing  they  are  fas- 
ciculate and  finer.  Entire  surface  marked  by  striae  of  growth  which 
become  elevated  into  fascicles  toward  the  margins. 

A  right  valve  has  a  length  of  55  mm.,  and  height  72  mm.  A  left 
valve  measures  54  mm.  in  length,  and  79  mm.  in  height. 

This  species  is  unlike  any  Pectinoid  or  Aviculoid  form  described  in 
this  volume,  and  has  somewhat  the  aspect  of  several  species  of  Am- 
bojstychia  from  the  lower  rocks,  although  probably  very  distinct  in 
its  generic  relations. 

Formation  and  locality.  In  the  Upper  Chemung  group  at  Mansfield, 
Tioga  county,  Pa. 
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MYTILAKCA,   Hall. 

Sub-Genus  PLETHOMYTILUS,   Hall. 
^Mttilakca  (Plethomttilus)  Knappi. 

MytUarca  {Plet/iomytilus)  Enappi,  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Unpub- 
lished. 

Shell  of  medium  size  ;  body  ovate,  obtuse,  broad  below  ;  height 
nearly  equal  to  the  length ;  ventral  margin  rounded  with  a  slight 
sinuosity  at  the  byssal  opening ;  dorsal  margin  broadly  rounded. 
Eight  valve  moderately  convex  below,  somewhat  more  convex  in  the 
umbonal  region.  Left  valve  similar  in  general  characters.  Hinge- 
line  less  than  the  height  of  the  shell.     Beak  obtuse. 

Test  thin  below,  thicker  on  the  upper  part  and  cardinal  line. 
Surface  marked  by  fine,  regular,  elevated  striag  of  growth.  Liga- 
mental  area  narrow,  coarsely  striated  longitudinally. 

A  right  valve  has  a  length  of  48  mm.,  and  height  -44  mm. 

This  species  differs  from  P.  ovtformis  in  its  proportionally  greater 
height,  less  attenuate  beak,  lesser  convexity  and  the  coarsely  striated 
ligamental  area.  The  relations  of  this  species  are  somewhat  obscure, 
owing  to  the  obscure  limitation  of  the  beak  and  the  effects  of  macera- 
tion and  compression.  It  is  however  clearly  distinct  from  any  of  the 
forms  here  described. 

Formation  and  locality.  In  the  shales  of  the  Hamilton  group  on 
the  shores  of  Skaneateles  lake,  N.  Y. 

xMytilakca  ptramidata. 

MytUarca  pyramidata,  Hall.     Pal.  X.  Y.,  vol.  v,  pt    1.     Plates  and  Explana- 
tions: PI.  80,  figs  1-3.     Jan.,  1883. 

Shell  of  medium  size;  body  sub-angularly  ovate,  pyramidal;  length 
one-third  greater  than  the  height;  ventral  margin  truncate  and  con- 
cave, curving  abruptly  into  the  basal  margin ;  dorsal  margin  very 
gently  curving  to  the  beaks.  Valves  equal,  convex,  gibbous  above, 
and  sub-angular  along  the  anterior  umbonal  slope.  The  ventral 
side  is  rectangularly  incurved.  Hinge-line  short.  Beaks  acute, 
extremely  elevated,  directed  slightly  forward  and  curving  over  the 
cardinal  line. 

[Sen.Doc.  Xo.  38.]  51 
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The  test  has  not  been  preserved.  Tlie  casts  are  nearly  smooth, 
but  showing  lamellose  striae  on  the  pallial  margin. 

A  specimen  of  this  species  has  a  length  36  mm.,  height  23  mm., 
breadth  22  mm. 

This  form  is  shorter,  more  gibbous,  more  attenuate  toward  the 
beak,  and  less  rounded  on  the  j30sterior  side  than  M.  Chemungensis. 

Formation  and  locality.  In  the  Schoharie  grit,  Schoharie  county, 
N.  Y. 

^  Mttilarca.umbonata. 

Mytilarca  umbonata,  Hall.     Pal.  N.  Y.,vol.  v,  pt.  1.    Plates  and  Explanations  : 
PI.  33,  figs.  1-7.     Jan.,  1883. 

Shell  small  to  medium  size;  body  ovate,  acute  above ;  length  more 
than  one-third  greater  than  the  height;  ventral  margin  truncate, 
inflated  at  the  byssal  opening ;  basal  margin  abruptly  rounded. 
Valves  equal,  strongly  convex  in  the  lower  part  and  narrowly 
gibbous  in  the  umbonal  region.  Ventral  umbonal  slope  obtusely 
angular,  concave  between  this  and  the  ventral  margin.  Dorsal  side 
not  alate.  Hinge-line  short.  Beaks  acute,  elevated,  nearly  vertical, 
arching  over  the  cardinal  line. 

Test  thin,  marked  by  fine  concentric  lines  of  growth  which  be- 
come crowded  and  lamellose  toward  the  pallial  margin. 

A  specimen  has  a  length  of  33  mm.,  height  18  mm.,  breadth  19  mm. 

This  species  differs  from  M.  Chenmngensis  in  its  shorter  and  more 
gibbous  form  ;  the  beaks  more  elevated  and  erect. 

Formation  and  localities.  In  the  Middle  Chemung  group,  Ithaca, 
N  Y.,  and  near  Mansfield,  Pa. 


^Mytilarca  carinata. 

Mytilarca  carinata.  Hall.     MS.     1877. 

Hall.  S.  A.  Miller  iu  Cat.  Amer.  Pal.  Foss.,p.  197.  1877. 
"  "         Hall.     Pal.  N.  Y.,  vol   v,  pt.  1.     Plates  and  Explanations : 

PI. 33,  figs.  15-19.     Jan.,  1883. 

Shell  of  small  or  medium  size,  body  obliquely  sub-ovate ;  length 
nearly  twice  the  height,  except  in  young  specimens;  ventral 
margin  nearly  straight  or  slightly  concave  for  more  than  three- 
quarters  of  the  length  of  the  shell,  thence  rounding  abruptly  into 
the  basal  margin,  then  more  gently  rounded  into  the  gently  curving 
dorsal  margin.     Valves  equal,  depressed-convex  in  the  posterior  part, 
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becoming  moderately  convex  in  the  middle  and  scarcely  gibbons 
above.  The  ventral  umbonal  slope  is  angular,  and  the  shell  between 
it  and  the  margin  is  concave.  Hinge-line  short,  less  than  the 
height  of  the  shell.  Beaks  anterior,  prominent,  acute,  slightly 
curving  forward. 

Test  thin,  marked  by  very  fine  concentric  strise  of  growth,  which 
are  crowded  on  the  anterior  side  and  toward  the  base.  Ligamental 
area  of  moderate  width,  finely  striated  longitudinally.  Cardinal 
teeth  small,  diverging,  situated  under  the  extremity  of  the  beak. 
Lateral  teeth  two,  small,  oblique,  situated  just  below  the  posterior 
extremity  of  the  hinge-line. 

A  specimen  has  a  length  of  30  mm.,  and  height  18  mm.  A  more 
elongate  form  has  a  length  of  43  mm.,  and  height  20  mm.  A  small 
individual  has  a  length  of  23  mm.  and  height  15  mm. 

This  form  differs  from  M.  Chemungensis  in  its  proportionally  shorter 
form,  the  young  shells  have  a  sub-triangular  aspect,  the  ventral  um- 
bonal slope  is  always  angular,  and  the  body  is  more  distinctly  arcuate. 

Formation  and  localities.  In  the  middle  portion  of  the  Chemung 
group,  Tioga  and  Chemung  counties,  N.  Y. 


V  Mttilaroa  regularis. 

MytUarca  regularis,  Hall.     Pal.  N.  T.,  vol.  v,  pt.  1.     Unpublished. 

Shell  above  the  medium  size ;  body  narrowly  ovate ;  length  less  than 
twice  the  height ;  byssal  area  scarcely  depressed ;  ventral  margin 
for  two-thirds  the  length  nearly  straight,  thence  curving  into  the 
posterior  margin  which  is  regularly  rounded ;  dorsal  margin  gently 
curving  to  the  extremity  of  the  cardinal  line.  Left  valve  gently 
and  regularly  convex  in  the  posterior  half,  convex  above  and  scarcely 
gibbous  on  the  umbo.  Eight  valve  unknown.  Hinge-line  straight, 
short,  oblique.     Beak  nearly  erect,  acute  and  abruptly  attenuate. 

Test  thin,  marked  by  fine  elevated  concentric  striae  which  are 
crowded  on  the  ventral  and  dorsal  sides  of  the  valve.  Ligamental 
area  narrow,  longitudinally  striated. 

The  specimen  described  has  a  length  of  48  mm.  and  height  28  mm. 

As  compared  with  ilf,  Chemungensis  this  species  has  a  proportionally 
wider  form ;  it  is  more  nearly  equilateral,  the  umbonal  elevation  is 
less  abrupt  and  more  nearly  central.  It  is  proportionally  higher  than 
M.  occide7italis'and  less  elevated  along  the  umbonal  slope. 

Formation  and  localitij.  In  a  sandstone  of  the  Chemung  group, 
near  Leon  Centre,  Cattaraugus  county,  N.  Y. 
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X  Mytilarca  simplex. 

Mytilarca  {Modiola)  simplex,  Hall.    Pal.  N.  Y.,  vol.  v,  pt,  1.    Plates  and 
Explanations ;  PI.  38,  figs.  19,  21  (30  in  error).     Jan.,  1883. 

Shell  of  medium  size ;  body  elongate-ovate,  with  an  acute  apex  ; 
lengtli  nearly  twice  the  height ;  byssal  area  depressed  ;  margin  below 
nearly  straight  for  two-thirds  the  length ;  posterior  margin  abruptly 
rounded ;  dorsal  margin  gently  curving  to  the  hinge-line.  Valves 
equal,  moderately  convex  in  the  posterior  part,  and  gibbous  on  the 
umbo.  The  line  of  greatest  convexity  is  on  the  ventral  side  of  the 
axis.    Hinge-line  short.    Beaks  sub-erect,  acute,  abruptly  attenuate. 

Test  marked  by  fine,  closely  arranged,  concentric  stride. 

A  specimen  has  a  length  of  41  mm.,  and  height  25  mm. 

This  species  is  somewhat  mtermediate  to  M.  Clmnungensis  and  M. 
regularis,  but  is  distinguished  from  the  former  by  its  shorter  form, 
and  from  the  latter  by  its  greater  convexity  and  more  attenuate  beak. 
This  form  and  the  succeeding  were  referred  to  Mytilops,  but  a  care- 
ful comparison  shows  them  to  be  related  to  the  species  here  arranged 
under  Mytilarca. 

Formation  and  locality.  In  the  sandstones  of  the  Chemung  group, 
west  of  Smethport,  Pa. 


^  Mytilarca  gibbosa. 

Mytilarca  gibbosa,  Hall.     Pal.  N.  T.,  vol,  v,  pt.  1.    Unpublished. 

Shell  of  medium  size  ;  body  ovate-arcuate,  obliquely  truncate  along 
the  hinge-line  ;  length  less  than  twice  the  height ;  ventral  margin 
nearly  straight  for  more  than  three-fourths  the  length,  abruptly 
curving  into  the  posterior  margin,  thence  gently  rounded  to  the 
extremity  of  the  hinge-line.  Left  valve  very  convex  ;  the  greatest 
convexity  above  the  middle.  Umbonal  region  gibbous.  Eight 
valve  unknown.  Hinge-line  oblique,  nearly  equal  to  the  height  of 
the  shell.     Beak  small,  appressed,  arching  toward  the  ventral  side. 

Test  marked  by  fine  concentric  striae,  which,  at  irregular  intervals, 
are  crowded  into  fascicles,  leaving  varices  upon  the  surface  of  the 
cast. 

The  specimen  described  has  a  length  of  45  mm.,  and  height  26  mm. 

This  species  is  proportionally  longer,  beak  more  acute,  and  much 
more  gibbous  than  M.  lata. 

Formation  and  locality.  In  the  Upper  Chemung  group,  Napoli, 
Cattaraugus  county,  N.  Y. 
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,     Mytilarca  lata. 

4 

MytUops  {Modiola)  lata,  Hall.     Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explana- 
tions:  PI.  33,  fig.  23.    Jan.,  1883. 

Shell  large  ;  body  broadly  sub-elliptical,  abruptly  narrowing  toward 
the  beak  on  the  dorsal  side  ;  length  one-third  greater  than  the 
height;  byssal  area  slightly  inflated,  thence  nearly  straight  for 
almost  three-fourths  the  length  of  the  shell ;  posterior  margin 
broadly  rounded;  dorsal  margin  gently  curved  for  two-thirds  of  the 
length  and  then  truncated  in  nearly  a  direct  line  to  the  beak. 
Right  valve  moderately  convex  in  the  posterior  part,  becoming 
broadly  convex  in  the  middle,  and  somewhat  gibbous  in  the  um- 
bonal  region.  Left  valve  unknown.  Hinge-line  oblique;  extent 
unknown.  Beak  elevated,  erect,  acute. 
Test  marked  by  rather  coarse,  elevated  lines  of  growth. 
The  specimen  described  has  a  length  of  60  mm.  and  height  40 
mm. 

This  species  somewhat  resembles  31.  regularis,  but  the  beak  is  more 
anterior,  the  body  wider  and  more  convex,  and  the  truncation  of  the 
cardinal  margin  is  much  longer. 

Formation  and  locality.  In  the  Chemung  group,  Randolph,  Cat- 
taraugus county,  N.  Y. 


GOSSELETTIA,   Barbois. 

^    GoSSELETTIA    RETUSA. 

Oosselettia  retusa.  Hall.      Pal.  N.  Y.,  vol.  v,  pt.  1.     Plates  and  Explanations: 
PI.  30,  figs.  1,  2.     Jan.,  1883. 

Shell  of  medium  size;  body  very  oblique,  rhomboid-ovate,  sub-arcuate; 
length  one-third  greater  than  the  height ;  ventral  margin  nearly 
straight  for  two-thirds  of  the  length,  inflated  at  the  byssal  ojiening 
and  concave  below,  thence  abruptly  curving  into  the  broad  basal  and 
dorsal  margin.  Valves  equal,  regularly  convex  in  the  posterior  part 
and  gibbous  in  the  umbonal  region  ;  the  point  of  greatest  convexity 
is  above  the  middle.  The  ventral  umbonal  slope  is  sub-angular. 
Ventral  side  flat.  Hinge-line  short.  Beaks  acute,  proniiiu'ut,  di- 
rected a  litble  forward  and  incurved. 

Test  of  moderate  thickness,  marked  by  lamelloso  concentric  lines 
of  growth  which  at  irregular  distances  are  crowded  into  fascicles. 
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The  specimen  described  has  a  length  of  49  mm.,  height  32  mm., 
breadth  30  mm. 

This  species  differs  from  G.  triquetra  in  its  proportionally  longer 
form,  less  expanded  posteriorly ;  hinge-line  shorter  and  less  oblique  to 
the  body  of  the  shell ;  and  the  ventral  umbonal  slope  is  less  angular 
along  the  length. 

Formation  and  locality.  In  the  Hamilton  group,  Eighteen-mile 
creek,  Erie  county,  N.  Y. 


ABSTRACT  OF  THE  CHARACTERS  OF  THE  GENERA  IX 
CLUDED  IN  THIS  REPORT. 


For  the  sake  of  completeness  and  as  a  guide  to  the  genera,  it  has 
seemed  expedient  tosupplementthespecificdescriptiousby  a  short  notice 
of  the  generic  characters  with  references  to  the  accompanying  plates. 
These  plates  are  intended  to  represent  the  characteristic  generic  forms, 
and  to  convey  in  a  measure  some  idea  of  the  variety  of  forms  embraced 
in  each  genus.  In  a  primary  sense,  the  plates  are  also  designed  as  a 
key  to  the  genera,  and  to  facilitate  the  study  of  the  principal  charac- 
ters of  the  monomuscular  Devonian  lamellibranchiata  of  the  State  of 
New  York. 


The  following  pages  (406  a,  b,  etc.),  are  from  the  Report  of  the 
Itate  Geologist  and  the  references  to  figures  and  plates  are  to  the 
)lates  accompanying  that  report. 


Limoptera. 
Glyptodesma. 
Leiopteria. 
AvicuLiD^         -^  Leptodesma. 
Pteronites. 
Palseopiuna. 
^  Ectenodesma. 

AMBONYCHiro^  \  Byssopteria.  'j 

f  Mytilarca  s.  g.  Plethomytiliis. 
Mytilid^  I  Mytilarca.  f.juivalve. 

I  Gosselettia.  | 

[Modiolas.  g.  Mytilop;?.  I 

Pernopecten,*  Winchell.  Shell  like  Pecfcen.  Hinge  with  a  central 
cartilage  pit  and  a^crenulated  hinge-plate  on  each  side  below  tlie  hingo- 
margin.  This  and  the  following  genus  appear  to  be  more  nearly 
related  to  the  genus  Pecten  than  to  Aviculopecten. 

Examples — Pernopecten  limiformis.     PI.  i,  figs.  1,  2. 
Periuypecten  Shumardnnus.     PI.  i,  fig.  3. 

*  See  uote,  page  377 

[Sen.  Doc.  No.  38.]  5y 
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The  specimen  described  has  a  length  of  49  mm.,  height  32  mm., 
breadth  30  mm. 

This  species  differs  from  6r.  triquetra  in  its  proportionally  longer 
form,  less  expanded  posteriorly ;  hinge-line  shorter  and  less  oblique  to 
the  body  of  the  shell ;  and  the  ventral  umbonal  slope  is  less  angular 
along  the  length. 

Formation  and  locality.  In  the  Hamilton  group.  Eighteen-mile 
creek,  Erie  county,  N.  Y. 


ABSTRACT  OF   THE    CHARACTERS  OF  THE    GENERA  IX 
CLUDED  IN  THIS  REPORT. 


For  the  sake  of  completeness  and  as  a  guide  to  the  genera,  it  has 
seemed  expedient  to  supplement  the  specific  descriptions  by  a  short  notice 
of  the  generic  characters  with  references  to  the  accompanying  plates. 
These  plates  are  intended  to  represent  the  characteristic  generic  forms, 
and  to  convey  in  a  measure  some  idea  of  the  variety  of  forms  embraced 
in  each  genus.  In  a  primary  sense,  the  plates  are  also  designed  as  a 
key  to  the  genera,  and  to  facilitate  the  studv  of  the  principal  charac- 
ters of  the  monomuscular  Devonian  lamellibranchiata  of  the  State  of 
New  York. 


Classification. 

S  Pernopecten. 
/  Crenipecten. 
I  Aviculopecten. 
AviPECTENiD^  ^  Lyriopecten. 
(  Pterinopecten. 
(  Pterinea. 
j  s.  g.  Vertumnia. 
j  Actiuopteria. 
[  Ptychopteria. 
I  Limoptera. 

Grlyptodesma. 
I  Leiopteria. 
•  Leptodesma. 

Pteroaites. 

Palseopinna. 

Ectenodesma. 

AMBONycHirD.B  ■{  Byssopteria. 

I  Mji:ilarca  s.  g.  Plethoravtilus 

Mytilid.*:  I  Mytilarca. 

I  Gosselettia. 
[  Modiola  s.  g.  Mytilops. 


Pectbnid^ 


PXERINIID.^i 


AVICULID.E 


inequivalT-e. 


c<)uivalvc. 


Pernopecten,*  Winchell.  Shell  like  Pectcn.  Hinge  with  a  central 
cartilage  pit  and  a^crenulated  hinge-plate  on  each  side  below  the  hinge- 
margin.  This  and  the  following  genus  appear  to  be  more  nearly 
related  to  the  genus  Pecten  than  to  Aviculopecten. 

Examples  —  Pernopecten  limifonnis.     PI.  i,  figs.  1,  2. 
Pernapecten  Shuinardanvs.     PI.  i,  fig.  3. 


[Sen.  Doc.  No.  3S.] 
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Crenipecten,  Hall.  lake  Pecten  or  Aviculopecteu  in  form.  Hinge 
furnislied  with  a  aeries  of  small  cartilage  pits  throughout  its  entire 
length. 

Examples —  Crenipecten  Winclielli.     PI.  i,  figs.  4,  5. 
Crenipecten.  Leon.     PI.  i,  fig.  6 . 
Crenifecten  amphis.     PI.  i,  fig.  7. 
Crenipecten  crenulatus.     PI.  i,  figs.  8,  9. 

Aviculopecten,  McCoy,  is  emended  to  include  those  forms  which  have 
the  hinge-line  usually  shorter  than  the  transverse  diameter,  and  both 
ears  well-defined.     Test  ornamented  with  rays. 

Examples  —  Aviculopecten  princeps.     PI.  ii,  figs.  1-4. 
Aviculopecten /asciculatiis,     PI.  ii,  fig.  5. 
Aviculopecten  duplicatus.     PI.  ii,  fig.  6. 
Aviculopecten  rugcestriatus.     PI.  ii,  fig   7. 
Aviculopecten  dolabriformis.     PI.  ii,  fig.  8. 
Aviculopecten  insignis.     PI.  ii,  fig.  9. 
Aviculopecten  bellus.     PI.  ii,  figs.  10,  11. 

Lp'iopecten,  HaU.  Differs  from  the  preceding  in  the  short  hinge- 
line  and  very  small  anterior  ear.  Test  usually  ornamented  with  strong 
rays. 

Examples  —  Lyriopecten  magnificus.     PI.  ii,  fig.  12. 

Lyriopecten  interradiatus.     PI.  ii,  fig.  13. 
Lyriopecten  cyrnbalon.     PI.  ii,  fig.  14. 

Pterinopeden,  Hall.  Hinge-line  long.  Ears  not  well-defined,  being 
simple  expansions  or  extensions  of  the  upper  lateral  margins  to  the 
hinge-line.     Test  ornamented  with  rays. 

Examples  —  Pterinopecten  imdosus.     PI.  i,  figs.  13,  13. 
Pterinopecten  vertumnus.     PI.  i,  figs.  14,  15. 
Pterinopecten  erectus.     PI.  i,  fig.  16. 

Pterinea,  Ooldfuss.  Shell  inequivalve,  inequilateral ;  posterior  side 
alate ;  anterior  end  nasute  or  auriculate.  Ligament  internal ;  liga- 
mental  area  longitudinally  striated.  Cardinal  teeth  two  or  more. 
Lateral  teeth  linear  oblique.  Posterior  muscular  impression  large, 
situated  on  the  post  umbonal  slope.  Anterior  muscular  impression 
small,  situated  within  the  rostral  cavity.     Test  ornamented  with  rays. 

Examples  —  Pterinea  Jlabella.     PI.  iii,  figs.  1-3. 

Pterinea  Chemungensis.     PI.  iii,  fig.  4. 

^S*.  (j.  Vertumnia,  HaU.  Differs  from  Pterinea  in  having  the  right 
valve  convex,  and  the  left  flat  or  concave.     Hinge  area  narrow. 

Example  —  Pterinea  {Vertumnia)  reversa.     Page  294. 

Actinopteria,  Hall.  Differs  from  Pterinea  in  the  absence  of  a 
broad  striated  ligamental  area  and  strong  cardinal  and  lateral  teeth. 
Right  valve  subconvex.     Surface  with  fine  rays. 

Examples  —  Actinopteria  subdecussata.     PI.  iii,  fig.  9. 
Actinopteria  Boydi.     PI.  iii,  figs.  10,  11. 
Actinopteria  eta.     PI.  iii,  figs.  12,  13. 
Actinopteria  mnricata,     PI.  iii,  fig.  14. 
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Ptycliopteria,  Hall  DiiTers  from  Actinoptcria  in  ihe  nasute  ante- 
rior extremity,  and  large  straight  wing  marked  by  a  strong  longitudi- 
nal fold.  Hinge-Iiue  narrow,  linear  ;  furnished  with  one  or  two  linear 
oblique  cardinal  and  lateral  teeth.     Surface  with  tine  rays. 

Examples  —  Ptychopteria  Beecheri.     PI.  iii,  figs.  15,  16. 

Ptychopteria  Salamanca.     PI.  iii,  figs.  17,  18. 
Ptychopteria  Proto.     PI.  iii,  fig.  19. 

Limoptera,  Hall.  Shell  large,  inequivalve,  inequilateral,  subquad- 
rate,  strongly  alate  on  the  posterior  side,  auriculate  on  the  anterior 
end.  Ligamental  area  large,  common  to  both  valves,  wider  in  the  left 
valve,  longitudinally  striate  and  extending  to  the  cardinal  extremities. 
The  hinge  has  an  oblique  posterior  tooth  and  several  cardinal  folds 
under  the  beak.  Anterior  muscular  impression  very  small  and  deep, 
situated  at  the  apex  of  the  rostral  cavity  ;  posterior  impression  large. 
Pallial  line  simple,  formed  of  a  series  of  small  deep  pits.  Inter-pallial 
area  with  numerous  small  pits  for  the  attachment  of  umbonal  muscles. 
Test  radiated  ;  radii  becoming  obsolete  with  age. 

Examples  —  Limoptera  macropUr a:    PI.  iii,  figs.  5,  6. 
Limoptera  cancellata.     PI.  iii,  fig.  7. 

Glyptodesma,  Hall.  Shell  aviculoid,  erect  or  moderately  oblique  ; 
inequivalve.  Ligament  external.  Ligamental  area  striated,  continu- 
ous. Hinge  with  two  strong  lateral  teeth,  and  numerous  irregular 
transverse  plications  along  the  cardinal  margin.  In  form  the  shells  of 
this  genus  resemble  Actinodesma ;  but  they  have  not  the  prominent 
diverging  teeth  of  that  genus.     Surface  marked  by  concentric  stria. 

Example  —  Olyptodesftna  erectum.     PI.  iv,  figs.  1-8. 

Leiopteria,  Hall.  Shell  aviculoid,  oblique,  subrhomboidal.  Anterior 
extremity  auriculate  ;  wing  large,  extremity  produced.  Test  without 
proper  rays.  Ligament  external.  Ligamental  area  marked  by  fine 
parallel  longitudinal  stria?.  Hinge  with  one  or  two  oblique  slender 
lateral  teeth.  The  cavity  of  the  beak  is  partially  separated  from  the 
anterior  end  by  a  short  partition  or  clavicle. 

Examples  —  Leiopteria  Ra^nesquii.     PI.  iv,  figs.  0,  10. 
Leiopteria  Dekayi.     PI.  iv,  fig.  11. 

Leptodesma,  Hall.  l\\  its  prevailing  forms  this  genus  is  similar  to 
Leiopteria,  except  that  the  anterior  end  is  always  nasute  and  acute  in- 
stead of  auriculate  and  rounded.  Hinge  narrow,  furnished  with  a  slen- 
der lateral  tooth  just  posterior  to  the  beak  and  nearly  parallel  to  the 
hinge-line.  Ligament  external.  Ligamental  area  narrow,  extending 
the  entire  length  of  the  hinge,  marked  by  fine,  sharp,  longitudinal 
strias.     Test  with  concentric  striae. 

Examples — Leptodesma  longispimim.     PI.  iv,  lig.  VI. 
Leptodeama  Hector.     PI.  iv,  figs.  13,  14. 
Lejitodesma  Jiaccidum.     PI.  iv,  fig.  I'x 
Leptodesma propinqmim.     PI.  iv,  fig.  l(j. 
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Pteronites,  McCoy.  This  genus  is  restricted  to  those  possessing  the 
characters  of  the  original  types.  Body  very  oblique.  Hinge-line 
longer  than  the  body  of  the  shell.  Wing  and  hinge  extended  poste- 
riorly.    Test  marked  by  concentric  striae. 

Example — Pteronites  profundus.     PI.  iv,  fig.  17. 

PalcB02nnna,  Hall.  Shell,  in  outline,  somewhat  similar  to  Pinna, 
gaping  in  front.  Test  marked  by  fine  radiating  lines.  Body  more 
convex  and  test  with  finer  rays  than  in  the  ordinary  Pinna.  Hinge- 
line  simple. 

Example  —  Palceophuia  Jiahella.     PI.  v,  fig.  14. 

Edenodesma,  Hall.  Resembles  Grlyptodesma  in  outline,  except  that 
the  anterior  wing  is  more  produced  and  both  wings  more  acute  at  their 
extremities.     Test  ornamented  with  rays. 

Example  —  Ectenodesma  hirostratum.     PI.  iii,  fig.  8;  PI.  iv,  fig.  18. 

Byssopteria.  Shell  erect,  equivalve.  Alate  posteriorly,  truncate, 
and  with  a  nasute  projection  in  front.     Surface  radiated. 

Example —  Byssopteria  radiata.     PI.  v,  fig.  13. 

Mytilarca,  s.  g.  PMliomytilus,  Hall.  Equivalve,  mytiloid,  gibbous 
sliells  with  a  finely  striated  ligameutal  area.  Posterior  side  subalate. 
Hinge-line  transverse.  Lateral  teeth  small,  oblique ;  no  cardinal  teeth 
have  been  observed.     Test  with  concentric  striae. 

Examples  —  Mytilarca  {Plethomytihis)  ponderosa.     PI.  v,  figs.  1,  2. 
Mytilai'ca  (Plethomytihis)  oviformis.     PI,  v,  fig.  4. 

Mytilarca,  Hall.  Shell  equivalve,  inequilateral  and  mytiliform  with 
terminal  beaks  and  short  hinge-line,  which  is  bordered  by  a  flattened, 
longitudinally  striated,  ligamental  area  of  greater  or  less  extent.  Car- 
dinal teeth  small,  situated  beneath  the  beak.  Posterior  teeth  small 
and  oblique,  situated  at  the  post-cardinal  extremity  of  the  hinge.  Test 
free  from  radii,  with  a  single  known  exception. 

Examples  — Mytilarca  lata.     PI.  v,  fig.  3. 

Mytilarca  Ghemungensis.     PI.  v,  figs.  5.  6. 
Mytilarca  carinatu.     PI.  v,  figs.  7,  8. 

Gosselettia,  Barrois.     Shell  subtriangular,  truncate  on  the  anterior 
side,  subalate  on  the  posterior  side.     Ligamental  area  wide,  longitudi- 
nally striate.    Cardinal  teeth  strong,  situated  under  the  beak.    Lateral 
teeth  elongate.     Surface  marked  by  concentric  stri«. 
Example — Gosselettia  triquetm.     PI.  v,  figs.  9,  10. 

Mocliola,  s.  g.  Mytilops,  Hall.  The  fossils  of  tliis  genus  resemble 
Modiola  and  Lithodomus  in  external  form,  and  may  also  be  compared 
with  the  fossil  genus  Myoconcha.  Hinge-line  narrow,  oblique,  ex- 
tending about  one-half  the  length  of  the  shell.     Beaks  terminal. 

ExAnrpLE — Modiola  (Mytilovs)  prcecedens.     PI.  v,  figs.  11.  12. 
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DESCRIPTIONS 


FOSSIL  CORALS  PROM  THE  NIAGARA  AND  UPPER   HEL- 
DERBERG  GROUPS. 


The  fossil  corals  of  the  museum  collections  have  been  accumulating 
for  many  years,  but  there  has  been  little  opportunity  of  giving  special 
systematic  attention  to  their  study.  In  1876  some  forty  plates  of  photo- 
graphic illustrations  of  species  occurring  in  the  Upper  Helderberg  and 
Hamilton  groups  were  published.  In  the  meantime  large  collections  have 
been  made  from  these  rocks,  and  in  1877  the  writer  purchased  of 
Rev.  H.  Herzer,  now  of  Berea,  Ohio,  an  extensive  collection  made  from 
the  several  formations  of  Ohio,  Indiana,  Kentucky,  Tennessee,  Canada 
West  and  New  York.  This  collection  is  especially  rich  in  corals, 
from  the  Falls  of  the  Ohio  and  adjacent  country,  and  the  speci- 
mens have  been  prepared  with  great  care  and  labor  to  show  the 
structure.  The  organic  body  being  in  a  sihcified  condition  has  per- 
mitted the  use  of  acids  for  the  removal  of  the  matrix  and  the  filling 
of  the  cells.  In  this  manner,  through  the  labor  of  Mr.  Herzer,  a  very 
remarkable  collection  had  been  formed.  Later  on  Dr.  James  Knapp 
and  Henry  Nettleroth  Esq.,  of  Louisville  have  contributed  many 
specimens  from  the  Falls  of  Ohio  and  the  vicinity  of  Louisville  which 
have  increased  the  value  and  interest  of  the  former  collection. 

Mr.  0.  D.  Walcott,  now  of  the  United  States  Geological  Survey,  has 
made,  for  the  State  Museum,  very  extensive  collections  of  corals  from 
the  Upper  Helderberg  limestone  of  Western  New  York  and  Canada 
West;  and  from  Eastern  New  York,  collections  have  been  made  by 
Dr.  J.  W.  Hall  and  others.  The  writer  has  likewise  employed  Mr.  John 
De  Cew,  of  Cayuga,  Ontario,  in  collecting  the  corals  of  that  part  of  the 
country  and  he  has  purchased  a  collection  of  these  fossils  from  ^fr.  Ed- 
mond  De  Cew,. of  the  same  place.  These  collections  altogether,  have 
furnished  a  considerable  amount  of  new  material  for  study  and  descrip- 
tion. 

Nearly  all  the  species  heretofore  described  by  MM.  Edwards  and 
Haime,  Mr.  Billings,  and  Dr.  Romiuger  have  been  recognized  in  these 
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combined  collections,  but  are  not  here  indicated  for  want  of  space  for 
a  complete  description  of  the  species.  The  accompanying  paper  con- 
tains descriptions  of  the  Cyathophylloid  forms  which  have  been  recog- 
nized as  new  or  not  heretofore  described. 

My  thanks  are  especially  due  to  Mr.  George  B.  Simpson,  without  whose 
efficient  aid  I  could  not,  at  the  present  time,  have  undertaken  the  prepa- 
ration of  this  paper.  He  has  already,  during  previous  years,  in  con- 
nection with  myself,  made  critical  studies  of  the  species  during  their 
examination  for  the  selection  of  specimens  for  drawing,  for  the  palae- 
ontology of  New  York.  He  is  therefore  familiar  with  these  forms, 
especially  of  the  Upper  Helderberg  group  in  all  their  varying  aspects. 

More  than  eighty  plates  of  original  drawings  of  corals,  for  the  Palae- 
ontology of  New  York  have  been  completed  for  more  than  two  years 
past  (some  of  these  having  been  published  in  1876),  but  the  delay  in 
the  publication  of  that  part  of  the  ])[atural  History  of  the  State,  renders 
it  important  to  present  through  other  channels,  some  evidence  of  work 
done.  Unfortunately  for  that  work  and  for  the  evidence  of  general 
progress  in  "the  work  of  the  State  Museum,  we  have  had  no  publication 
(except  a  single  separate  paper*)  since  1879. 

The  present  (35th)  report  contains  the  scientific  papersf  communi- 
cated with  the  33d  and  34th  Eeports  of  the  State  Museum,  except 
the  Eeports  of  the  State  Botanist. 

*  The  corals  and  Bryozoans  of  the  Lower  Helderberg  Group. 

•f  The  paper  on  the  Bryozoans  of  the  Upper  Helderberg  and  Hamilton  Groups, 
communicated  to  the  33d  Report  of  the  State  Museum  having  been  published,  in 
abstract,  in  the  Transactions  of  the  Albany  Institute,  is  for  the  present,  with- 
drawn from  the  Museum  Report. 


FOSSIL  CORALS  OF  THE  NIAGARA  GROUP. 


STREPTELASMA,   Hall. 

Streptelasma  ?  (Zaphrextis?)  exstaxs,  m.  sp, 
Corallum  simple,  turbinate;  diameter  of  the  calix  20mm..  depth  20 
mm.,  sides  regularly  and  abruptly  sloping  toward  the  center,  where 
there  is  an  elevation,  having  a  diameter  at  the  base  of  7  mm.  and  a 
height  of  nearly  10  mm.;  number  of  lamellae  74,  of  nearly  uniform  size 
at  the  margin,  alternating  below  ;  on  the  anterior  side  is  one  lamella 
more  developed  than  the  others  toward  which  a  few  of  the  adjacent 
lamellc^  converge,  on  each  side  of,  and  adjoining  this  prominent 
lamella,  are  four  small  ones,  and  on  the  dextral  and  sinistral  sides  of 
the  calix,  at  equal  distances  from  the  anterior  ray,  are  four  other 
small  lamellse. 

Formation  and  locality.     Niagara  limestone,  Milwaukee,  Wisconsin. 

StREPTELASMA?  (ZaPHRENTIS)  ?    LIMITAEE,  n.  Sp. 

Corallum  simple,  turbinate,  curved;  diameter  of  the  calix  25  mm., 
depth  20  mm.,  anterior  side  nearly  vertical;  fossette  situated  poster- 
iorly, commencing  at  the  center,  not  extending  on  the  sides  ;  the 
extremities  of  the  lamellae  coalesce,  forming  a  well  defined  vertical 
wall  to  the  fossette ;  number  of  lamellae  70,  of  uniform  size  at  the 
margin,  alternating  below,  the  principal  ones  extending  to  the  margins 
of  the  fossette. 

Formation  and  locality.     Niagara  Limestone,  Racine,  Wisconsin. 

PTYCHOPHYLLUM,  Edwards  &  Haime. 

PTTCHOPHyLLUM  FLORIFORME,  11.  sp. 
Corallum  simple,  turbinate;  diameter  of  the  calix  35  ram.,  depth  10 
mm,,  for  a  distance  of  8  mm.  from  the  margin  the  sides  are  gently, 
then  abruptly,  sloping  toward  the  center;  a  space  at  the  bottom  7  mm. 
in  diameter  elevated  and  indented  on  one  sitle  by  the  fossette,  which 
consists  of  a  shallow  pit  not  extending  on  the  sides  of  the  calix,  its 
[Sen.  Doc.  No.  38.]  52 
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continuation  in  that  direction  being  marked  by  a  single  more  promi- 
nent lamella;  number  of  lamellae  62,  flattened  and  of  nearly  uniform 
size  near  the  margin,  alternating  below;  a  few  of  the  larger  lamellae  con- 
verge to  the  single  ray  in  the  line  of  the  fossette,  but  the  greater  portion 
continue  to  the  center,  where  they  are  twisted  and  elevated  forming 
a  false  columella. 

Formation  and  locality.     Niagara  limestone,  Eacine,  Wisconsin. 

Ptychophyllum  fulcratuai,  Mo  .7;. 

Corallum  simple,  broadly  turbinate,  usually  straight ;  increasing  by 
calicular  gemmation,  the  buds  proceeding  from  near  the  margin  ;  ex- 
terior with  concentric  wrinkles  and  strias;  external  costfe  distinct. 
There  are  numerous  slender  exterior  processes  which  served  for  attach- 
ment and  suj)port.  The  largest  specimen  observed  has  a  height  of  20 
mm.,  diameter  of  the  calix  50  mm.;  for  some  distance  from  the  mar- 
gin the  calix  is  flat  or  gently  sloping,  then  abruptly  descending, 
frequently  nearly  vertical ;  a  convex  space  at  the  bottom  from  8  to  12 
mm.  in  diameter ;  number  of  lamellae  60,  of  uniform  size,  extending 
to  the  center  where  they  are  twisted  and  elevated  forming  a  false  col- 
umella ;  near  the  margin  they  are  broad  and  flattened,  becoming  thin- 
ner as  they  approach  the  center.  In  young  individuals  there  is  an  ob- 
scure fossette  which  is  obsolete  in  all  the  older  ones  observed. 

Formation  and  locality,     Niagara  Group,  Louisville,  Kentucky, 

CHONOPHYLLUM,  Edwards  and  Haime. 

Chonophyllum  vadum,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  slighly  curved,  acute  at  the 
base,  regularly  expanding  to  the  calix  ;  exterior  with  numerous  abrupt 
constrictions,  and  fine  concentric  stride  ;  external  costfe  very  distinct ; 
height  35  mm.,  diameter  of  the  calix  20  mm.,  depth  10  mm.,  sides 
slightly  concave;  a  flat  space  at  the  bottom  5  mm.  in  diameter  ;  num- 
ber of  lamellfe  70,  flat,  and  of  nearly  uniform  size  at  the  margin,  be- 
coming thinner  and  alternating  in  size  below  ;  the  principal  ones 
extending  to  the  center,  where  they  are  twisted  and  very  slightly 
elevated. 

Formation  and  locality.     Niagara  Group,  Louisville,  Kentucky. 

Ohonophyllum  capax,  n.  sp. 

Corallum  simple,  broadly   turbinate,  regularly  expanding  ;  exterior 

with  numerous  concentric  wrinkles  and  striations.     Externally  there 

are  numerous  slender  processes,  quite  evenly  distributed,  which  served 

for  attachment  and  support ;  when  exfoliated  the  exterior  has  a  some- 
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what  compressed  vesiciilose  appearance ;  corallum  cousistiug  of  thin, 
superimposed  lamina?  ;  height  35  mm.,  diameter  of  the  calix  60  mm. 
depth  12  mm.;  for  a  distance  of  20  mm.  from  the  margin  it  is  gently 
sloping,  then  nearly  vertical ;  a  convex  space  at  the  bottom  15  mm.  in 
diameter;  tabulae  thin;  fossette  small,  deep,  not  extending  on  the 
side  of  the  calix  ;  number  of  lamellae  160,  alternating  in  size,  the  smaller 
ones  rudimentary,  not  more  than  one  sixth  the  thickness  of  the  others  ; 
near  the  margin  the  larger  ones  are  broad,  angular,  having  a  width 
of  about  1.50  mm.  becoming  thinner  as  they  approach  the  center  where 
they  are  twisted  and  elevated,  forming  a  false  columella. 

This  species  has  nearly  the  same  form  .-is  P.  fuJcratum;  it  has  also 
similar  processes  for  attachment,  and  might,  on  a  cursory  examina- 
tion, be  mistaken  for  that  species,  but  it  is  much  more  distinctly 
composed  of  thin,  invaginated  laminas;  the  lamella?  are  decidedly  al- 
ternating in  size  and  there  are  well  developed  tabulae. 

Formation  and  locality.     Niagara  limestone,  Louisville,  Kentucky. 

HALLIA,  Edwards  axd  Haime. 

I  have  adopted  the  Genus  Hallia  of  Edwards  and  Haime  after 
much  hesitation  and  misgiving.  Among  the  large  collection  of  corals 
from  the  Falls  of  the  Oliio,  the  locality  of  the  typical  form  of  the  genus, 
I  have  not  found  a  single  specimen  possessing  the  characters  given  in  the 
figure  3,  pi.  VI,  of  Polypiers  des  Terrains  Palaeozoique,  and  have  been  in- 
clined to  regard  it  as  a  possible  modification  of  Aulacophtllum,  of 
which  there  are  several  species  from  that  locality.  There  are,  how- 
ever, among  the  collections  of  the  Niagara  Group  several  forms  which 
cannot,  with  propriety,  be  referred  to  the  Aulacophtllum  or  Strep- 
TELASMA,  but  which  possess  the  characters  attributed  to  Hallia. 
These  forms  are  therefore,  for  the  present,  placed  under  this  generic 
term. 

Hallia  scitula,  n.  sp. 

Corallum  simple,  small,  broadly  turbinate  or  patellate,  rapidly  ex- 
panding, length  of  posterior  side  5  mm.,  of  the  anterior  side  8  mm.; 
calix  shallow,  campanulate,  diameter  15  mm.,  a  flat  or  slightly  con- 
vex space  at  the  bottom  5  mm.  in  diameter,  with  a  small  oval  depression 
at  the  center;  number  of  lamellae  60,  of  nearly  uniform  size  at  the 
margin,  alternating  below;  commencing  at  the  center  and  continuing 
to  the  anterior  margin  is  a  single  lamella  more  prominent  than  the 
others,  and  to  which  about  one-half  of  them  converge,  the  remainder 
continuing  to  the  central  depression. 

Formation  and  locality.     Niagara  Group,  Louisville,  Kentucky. 
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Hallia  divisa,  n.  s}). 

Corallam  simple,  turbinate,  curved,  acute  at  the  base,  regularly  ex- 
panding to  the  calix  ;  height  15  mm.,  diameter  of  the  calix  10  mm., 
depth  5  mm.,  quite  regularly  concave;  there  are  two  lamellae,  com- 
mencing at  the  center  and  continuing  to  the  anterior  and  posterior  mar- 
gins, which  are  much  more  prominent  than  the  others,  the  one  situated 
on  the  anterior  portion  being  about  twice  the  length  of  the  other;  number 
of  lamellae  50,  alternating  in  size,  the  smaller  ones  scarcely  more  than 
rudimentary,  a  few  more  than  one-half  of  the  principal  ones  converging 
to  the  prominent  lamella  of  the  anterior  side,  the  remainder  toward 
tlie  center  and  the  prominent  lamella  of  the  posterior  side. 

Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

Hallia  divergens,  n.  sp. 

Corallum  simple,  turbinate,  curved;  diameter  of  calix  20  mm., 
length  of  anterior  side  22  mm.,  of  posterior  side  12  mm.;  sides  abruptly 
and  regularly  sloping  to  the  center ;  number  of  lamellse  60,  alternating 
in  size,  the  smaller  ones  being  scarcely  more  than  rudimentary;  com- 
mencing at  the  center  and  continuing  to  the  anterior  margin  is  a  sin- 
gle stronger  lamella  to  which  about  one-half  of  the  others  converge,  the 
remainder  converging  to  the  transverse  lamella3  and  the  center  of  the 
calix. 

Formation  and  locality.     Niagara  limestone,  Racine,  Wisconsin. 

Hallia  pluma,  n.  sp. 

Corallum  simple,  turbinate,  diameter  of  the  calix  20  mm.,  length  of 
posterior  side  8  mm.,  of  anterior  side  25  mm.,  sides  regularly  sloping; 
commencing  at  the  center,  and  continuing  about  half  way  to  the  an- 
terior margin,  is  a  narrow,  very  shallow  fossette,  which  is  scarcely  per- 
ceptible a  short  distance  from  the  center  and  along  the  iniddle  of  which 
is  a  single  lamellae  more  conspicuous  than  the  fossette;  number  of 
lamellae  about  90,  alternating  in  size,  the  smaller  ones  being  scarcely 
more  than  rudimentary;  somewhat  more  than  one-half  of  the  larger 
lamellae  converge  to  the  fossette  and  the  median  lamella,  the  remain- 
der to  the  transverse  lamellee  and  the  center  of  the  calix.  This  species 
may  be  distinguished  from  H.  divergens  by  the  more  unequal  sides  of 
the  calix,  the  shallow  fossette  and  the  finer  lamellje. 

Formatioyi  and  locality.     Niagara  limestone,  Racine,  Wisconsin. 

ANISOPHYLLUM,  Edwards  axd  Haime. 
Axisophyllum  unilargum,  n.  sp. 
Corallum  simple,  turbinate,  slender,  acute  at  the  base,  regularly  ex- 
panding to  the  calix ;  height  30  mm.,  diameter  of  the  calix   12  mm.. 
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depth  10  mm.;  number  of  lamellae  50,  alternating  in  size,  smaller  ones 
rudimentary  ;  commencing  at  the  center  and  continuing  to  the  ante- 
rior margin  is  an  excessively  developed  lamella  which  is  prominent  at 
the  center,  becoming  less  so  as  it  approaches  the  margin,  and  at  nearly 
right  angles  to  it  are  two  narrow  fossettes  ;  the  two  lamellae  anterior 
to  the  fossettes  are  somewhat  more  prominent  than  the  others. 
Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

AXISOPHYLLUM   TRIFURCATUM,    11.    Sp. 

Corallum  simple,  elongate,  turbinate,  slender,  very  gradually  en- 
larging ;  exterior  with  numerous  concentric  wrinkles  and  striations  ; 
height  20  mm.,  diameter  of  the  calix  8  mm.,  depth  5  mm.,  number  of 
lamellae  54,  three  of  the  lamellae  more  prominent  than  the  others,  one 
of  which  is  situated  anteriorly,  the  other  two  laterally,  the  remainder 
alternate  in  size,  the  smaller  ones  extending  but  a  short  distance  from 
the  margin  ;  some  of  the  lamellse  converge  to  the  three  prominent 
ones,  the  others  to  the  center  of  the  calix.  This  species  may  be  dis- 
tinguished from  A.  tuiilarguin  by  its  somewhat  more  slender  form, 
its  thinner  lamellae  and  the  absence  of  lateral  fossettes.  The  promi- 
nent lamellae  are  not  excessively  developed. 

Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

ANISOPHYLLUil  ?   BILAMELLATUM,  U.   Sp. 

Corallum  simple,  turbinate,  curved,  acute  at  the  base,  regularly  ex- 
panding to  the  calix;  exterior  w^ith  frequent  rounded  annulations; 
external  costa?  distinct ;  height  of  corallum  35  mm.,  diameter  of  the 
calix  20  mm.,  length  of  anterior  side  25  mm.;  the  bottom  of  the  cup 
is  4  mm.  from  the  posterior  side  ;  number  of  laraelliB  64.  Commenc- 
ing at  the  bottom  of  the  calix,  and  extending  to  the  dextral  and  sinis- 
tral margins,  are  two  excessively  developed  lamella%  the  remainder 
alternate  in  size,  the  larger  ones  extending  to  the  bot'tom  of  the  calix. 

Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

ZAPHRENTIS,  Rafinesque. 


Zaphrextis  rigida,  n.  sp. 
Corallum  simple,  turbinate,  slightly  curved,  diameter  of  the  calix 
20  mm.,  depth  20  mm.,  sides  abruptly  descending;  a  space  at  the  bottom 
10  mm.  in  diameter  convex;  fossette situated  anteriorly,  narrow,  deep, 
margins  well  defined,  not  extending  on  the  side  ;  number  of  lamellaB 
70,  of  nearly  uniform  size  at  the  margin,  decidedly  altcrnatino;  below, 
the   smaller  ones  extending   to   the  convex  space  at  the  bottom,  the 
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others  to  the  center,  where  they  are  twisted,  not  elevated.     The  calix 
of  this  species  most  nearly  resembles  that  of  S?  {Z?)  Umitare  hut  is 
proportionally  deeper,  the  lamellse  are  more  decidedly  alternating  in 
size  and  are  twisted  at  the  center.     The  sides  are  more  nearly  equal. 
Formation  and  locality.     Niagara  limestone,  Racine,  Wisconsin. 

Zaphrentis  cristulatum,  n.  sp. 

Corallum  simple,  turbinate,  curved;  diameter  of  the  calix  30  mm., 
depth  20  mm.,  sides  parallel  with  the  exterior  of  the  corallum  ;  a  space 
at  the  bottom  15  mm.  in  diameter  slightly  convex  ;  fossette  consisting 
of  a  deep  depression  situated  anteriorly,  not  extending  on  the  side  of 
the  calix ;  number  of  lamellas  from  90  to  100,  decidedly  alternating  in 
size,  the  smaller  ones  about  one-fourth  the  thickness  of  the  others, 
which  fasciculate,  coalesce  and  extend  to  the  center,  where  they  are 
elevated,  forming  an  elongate  crest  about  6  mm.  in  height,  in  a  line 
with  the  fossette. 

Formation  and  locality.     Niagara  limestone,  Racine,  Wisconsin. 

Zaphrentis  pressula,  n.  5;;. 

Corallum  simple,  turbinate,  curved,  compressed  ;  calix  oval,  length 
50  mm.,  width  35  mm.,  depth  30  mm.;  fossette  dextral,  narrow,  deep, 
not  extending  on  the  side  of  the  cup ;  a  space  at  bottom  of  calix  30 
mm.  in  length  and  25  mm.  in  width  slightly  convex ;  number  of  1am- 
ellse  about  120,  of  nearly  uniform  size  at  the  margin,  decidedly  alter- 
nating below  ;  the  principal  lamellae  fasciculate  and  coalesce,  a  few 
extending  to  the  center,  where  they  appear  as  interrupted  contorted 
ridges. 

Formation  and  locality.     Niagara  limestone,  St.  Charles,  Illinois. 

Zaphrektis  latisinus,  n.  sp. 

Corallum  simple,  broadly  turbinate,  acute  at  the  base,  regularly  ex- 
panding to  the  calix  ;  length  of  posterior  side  20  mm.,  of  anterior  side 
50  mm.,  calix  broadly  oval,  length -45  mm.,  width  35  mm.;  tabular 
broad,  extending  the  entire  diameter  of  the  corallum ;  fossette  com- 
mencing 8  mm.  from  the  center  and  continuing  to  the  anterior  mar- 
gin, deep  and  very  conspicuous,  width  10  mm.;  a  smooth,  slightly 
depressed  space,  of  the  same  width  as  the  fossette,  continues  to  the  cen- 
ter ;  number  of  lamellse  40,  of  uniform  size,  extending  to  the  smooth 
space  at  the  bottom  of  the  calix. 

Formation  and  locality.     Niagara  limestone,  Drummond's  Island. 

Zaphrentis  subvesiculare,  n.  sp. 
Corallum  simple,  elongate,  turbinate,  tortuous,  acute  at  the  base, 
quite   regularly  expanding    to   the   calix,   exterior   with    concentric 
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wrinkles  and  rounded  annulations ;  when  exfoliated  the  exterior  has 
a  somewhat  vesicular  appearance  ;  height  of  corallum  from  40  to  50  mm. 
diameter  of  the  calix  from  15  to  20  mm.,  depth  10  mm.,  a  space  at  the 
bottom  from  8  to  10  mm.  in  diameter  flat,  indented  on  the  posterior 
margin  by  the  fossette,  which  consists  of  a  narrow,  deep  pit  not  ex- 
tending on  the  side  of  the  calix ;  number  of  lamella;  from  GO  to  70, 
of  nearly  uniform  size  at  the  margin,  decidedly  alternating  below,  the 
principal  ones  extending  to  the  center,  where  they  are  sometimes 
slightly  twisted,  often  only  faintly  indicated  on  the  tabul®  at  the  bot- 
tom of  the  calix. 

Formation  and  locality.     Niagara  group,  Charlestown,  Indiana. 

Zaphrektis  subvada,  n.  sjj. 

Corallum  simple,  turbinate,  curved;  diameter  of  the  calix  35  mm., 
depth  15  mm.,  a  space  at  the  bottom  15  mm.  in  diameter  convex,  in 
the  center  of  which  is  an  elongate  elevation  having  a  height  of  4  mm.; 
tabular  broad;  number  of  lamellae  84,  decidedly  alternating  in  size, 
the  smaller  ones  being  about  one-fourth  the  thickness  of  the  others 
which  fasciculate  and  coalesce,  a  few  of  them  extending  to  the  center  and 
apparently  forming  the  crest-like  elevation  at  the  bottom  of  the  calix. 

Formation  and  locality.    Niagara  limestone,  Eacine,  Wisconsin. 

AMPLEXUS,  SowERBT. 

Amplexus  uxiforme,  n.  sp. 

Corallum  simple,  diameter  of  the  calix  15  mm.,  depth  15  mm.,  flat 
for  a  distance  of  2  mm.  from  the  margin,  then  vertical;  tabula?  broad, 
the  bottom  flat  and  smooth  ;  number  of  lamella  30,  of  uniform  size, 
crenulated,  extending  to  the  flattened  space  at  the  bottom. 

Formation  and  locality.     Niagara  limestone.  Port  Byron,  Illinois. 

Amplexus  junctum,  oi.  sp. 

Corallum  simple,  diameter  of  the  calix  8  mm.,  depth  18  mm.,  sides 
vertical,  number  of  lamella  2G,  of  uniform  size,  their  margins  finely 
denticulated;  between  the  lamella  are  transverse  dissepiments,  12  in 
the  space  of  5  mm.  This  species  is  very  similar  to  A.  uniformc,  but 
the  depth  is  proportionally  much  greater  and  the  lamella  arc  more 
closely  arranged. 

Formation  atid  locality.     Niagara  limestone,  Port  Byron,  Illinois. 

CYATHAXONIA,  Michelin. 
Cyathaxoxia  columellata,  n.  }<p. 
Corallum  simple,  turbinate,  slightly  curved  ;  diameter  of  the  calix 
20  mm.,  depth  15  mm.;  fossette  inconspicuous  or  obsolete  :  a  space  at 
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the  bottom  of  the  calix  10  mm.  in  diameter  convex,  in  the  center  of 
which  is  a  smooth  elevated  node  about  5  mm.  in  height  ;  number  of 
lamellae  70,  decidedly  alternating  in  size,  the  smaller  ones  extending 
to  the  convex  space  at  the  bottom  of  the  cup,  the  others  to  the  node 
at  the  center. 

Formation  and  locality.     Kiagara  limestone,  Racine,  Wisconsin. 

Cyathaxonia  Herzeri,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  acute  at  the 
base,  regularly  expanding  to  the  calix;  height  45  mm.,  calix  oblique, 
diameter  30  mm.,  length  of  anterior  side  15  mm.;  columella  conical, 
7  mm.  in  height ;  number  of  lamellas  about  100,  alternating  in  size, 
the  smaller  ones  about  one-third  the  thickness  of  the  others  which 
continue  to  the  columella. 

Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

CYATHOPHYLLUM,  Goldfuss. 

Oyathophyllum  intertrium,  n.  sp. 

Corallum  simple,  broadly  turbinate,  base  obtuse,  regularly  exjianding 
to  the  calix  ;  external  costse  very  distinct ;  exterior  with  frequent  slender 
processes  which  served  for  attachment  and  support ;  height  of  coral- 
lum 15  mm.,  diameter  of  the  base  7  mm.,  of  the  calix  18  mm.,  depth 
5  mm.,  quite  regularly  concave;  a  space  at  the  bottom  flat  or  slightly 
curved  ;  tabulae  broad,  extending  the  entire  diameter  of  the  corallum. 
There  are  30  quite  prominent  thin  lamellfe,  and  between  each  two  of 
these  are  three  smaller  lamellae ;  the  large  ones  extend  to  within  from 
3  to  5  mm.  of  the  center,  leaving  a  smooth  space  from  6  to  10  mm.  in 
diameter. 

Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

Oyathophyllum  bullulatum,  oi.  sp. 

Corallum  simple,  turbinate,  curved,  acute  at  the  base,  regularly  ex- 
panding to  the  calix;  proportional  height  and  diameter  varying  from 
20  mm.  in  height  and  25  mm.  in  diameter  at  the  calix,  to  35  mm.  in 
height  and  20  mm.  in  diameter  ;  exterior  with  numerous  concentric 
wrinkles  and  fine  striations;  depth  of  calix  10  mm.,  broadly  campan- 
ulate,  a  space  at  the  bottom  of  5  mm.  in  diameter  flat  or  convex; 
number  of  lamelltB  GO,  of  nearly  uniform  thickness,  alternating  in 
length,  the  longer  ones  continuing  to  within  2  or  3  mm.  of  the 
center,  leaving  a  smooth  space  of  from  4  to  C  mm.  in  diameter.  The 
inter-lamellar  vesicles  are  very  distinct,  sometimes  obscuring  the  lam- 
ellae, the  corallum  closely  resembling  a  Cystiphyllum. 

Formation  and  locality.     Niagara  group,  Perry  county,  Tennessee. 
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HELIOPHYLLUM,  Hall. 

Heliophyllum  gemmiferum,  n.  sp. 

Corallum  simple,  turbinate,  usually  nearly  straight;  increasing  by 
calicular  gemmation,  the  buds  proceeding  from  the  flat,  marginal  por- 
tion of  the  calix,  and  usually  turning  outward  at  a  short  distance  from 
the  base  ;  frequently  9  or  10  buds  from  a  single  corallum  ;  exterior  with 
numerous  concentric  wrinkles  and  striations,  and  frequent  processes 
which  served  for  attachment  and  support ;  the  proportional  height 
and  diameter  of  this  species  is  variable,  some  individuals  having  a 
height  of  40  ram.  and  a  diameter  at  the  calix  of  10  mm.,  and  others 
having  a  height  of  30  mm.  and  a  diameter  of  30  mm.;  in  a  calix  20 
mm.  in  diameter  the  sides,  for  a  distance  of  6  mm.  from  the  margin, 
are  flat  or  gently  sloping,  then  abruptly  sloping  toward  the  center 
where  there  is  an  elevation  of  5  mm.  in  diameter,  and  of  nearly  the 
same  height  ;  number  of  lamellae  60,  of  nearly  uniform  size  at  the 
margin,  thickened  and  gently  rounded,  becoming  thinner  and  alter- 
nating below  ;  on  the  sides  thg  smaller  ones  coalesce  with  the  others 
which  continue  to  the  center,  where  they  are  twisted  and  elevated. 

Formation  and  locality.    Niagara  group,  Louisville,  Kentucky. 

Heliophyllum  pkavum,  n.  sp. 

Corallum  simple,  elongate,  turbinate,  curved  or  tortuous,  acute  at 
the  base,  with  frequent  constrictions  above,  not  regularly  expanding 
to  the  calix  ;  exterior  with  numerous,  narrow,  angular  annulations; 
height  of  corallum  25  mm.,  diameter  of  the  calix  10  mm.,  depth  5 
mm.,  some  individuals  having  a  greater  proportional  diameter;  calix 
campanulate,  a  flat  space  5  mm.  in  diameter  at  the  bottom  ;  fossette 
dextral,  moderately  conspicuous  at  the  bottom,  becoming  obsolete  be- 
fore reaching  the  margin;  number  of  lamella?  50,  of  uniform  thick- 
ness, alternating  in  length,  rounded  at  the  margin,  becoming  very 
thin  as  they  approach  the  center;  the  shorter  lamella?  continue  to  the 
flattened  space  at  the  bottom  of  the  calix,  the  others  to  within  a  short 
distance  of  the  center,  leaving  a  well-defined  concave  space  of  2  mm. 
in  length  and  1  m,  in  width,  in  continuation  of  the  fossette  ;  dcutic- 
ulations  thin,  prominent,  11  in  the  space  of  5  mm. 

Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

Heliophyllum  dentilineatum,  n.  sp. 
iJorallum  simple,  elongate,  turbinate  or  sub-cylindrical,  with   fre- 
quent constrictions,  not  regularly  expanding  to  the  calix  ;  diameter 
of  the  calix  10  mm.,  depth  5  ram.;  sides  verti.-al,  bottom  slightly  con- 
vex ;  tabulae  broad,  extending  nearly  the  entire  diameter  of  the  coral- 
[Sen.  Doc.  No.  38.  J  53 
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lum  ;  number  of  lamellae  60,  alternating  in  size,  the  smaller  ones  fre- 
queutly  indicated  only  by  an  intermediate  row  of  nodes,  several  of  the 
larger  ones  extend  entirely  across  the  tabula  at  the  bottom  of  the 
calix  ;  denticulations  strong,  those  of  the  smaller  lamellge  and  on  the 
bottom  of  the  calix  appearing  as  rows  of  minute  nodes.  This  species 
will  be  easily  recognized  by  its  slender,  frequently  constricted  form, 
the  vertical  sides  of  the  calix  and  the  nodose  lamellae  extending  across 
the  bottom. 
Formation  and  locality.     Niagara  group,  Louisville,  Kentucky. 

Heliophyllum  mitellum,  n.  s/;. 

Corallum.  simple,  small,  broadly  turbinate,  attenuate  below,  quite 
regularly  expanding  to  the  calix  ;  height  10  mm.,  diameter  of  the  calix 
15  mm.,  de2)th  5  mm.,  quite  regularly  sloping  to  the  center  ;  at  the  bot- 
tom a  small  flat  or  concave,  smooth  space  ;  fossetce  very  obscure  or  ob- 
solete ;  exterior  with  numerous  concentric  wrinkles,  occasionally  with 
sliarp  constrictions  ;  external  stria3  very  distinct ;  number  of  lam- 
ellae 60,  alternating  in  size,  the  smaller  ones  being  about  one-half  the 
thickness  of  the  others,  which  contihue  nearly  to  the  center  of  the 
calix  ;  denticulations  narrow,  prominent,  appearing  as  slender  spinules, 
14  in  the  sjjace  of  5  mm.;  on  the  sides  of  the  lamellae  the  striee  are 
rounded. 

Forinatioti  and  locality.    Niagara  group,  Louisville,  Kentucky. 

Heliophyllum  puteatum,  n.  sp. 

Corallum  simple,  small,  turbinate,  curved ;  exterior  with  sharp,  thin 
annulations  and  numerous  concentric  sti'ige ;  acute  at  the  base,  quite 
regularly  expanding  to  the  calix  ;  height  12  mm.,  diameter  of  the  calix 
10  mm.,  depth  5  mm.,  at  the  center  is  a  depression  of  3  mm.  in  depth 
and  3  mm.  in  diameter  at  the  top,  gradually  growing  narrower;  num- 
ber of  lamellae  70,  alternating  in  size,  the  smaller  ones  a  little  less 
than  one-half  the  thickness  of  the  others,  sometimes  appearing  only  as 
a  row  of  small  nodes ;  the  principal  lamellas  extend  to  the  center  ;  den- 
ticulations prominent,  15  in  the  space  of  5  mm. 

Formation  and  locality,     Niagara  group,  Louisville,  Kentucky. 

CYSTIPHYLLUM,  Lonsdale. 

CySTIPHYLLUM   GRANILINEATUM,  11.    sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  acute  at'the 
base,  regularly  and  quite  rapicljy  expanding  to  the  calix,  exterior  with 
concentric  wrinkles  and  numerous  fine  but  distinct  concentric  strife, 
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of  which  there  are  35  in  the  space  of  5  mm.;  external  stria?  very  dis- 
tinct; there  are  frequent  slender  processes  serving  for  attachment  and 
support;  when  decorticated  the  cysts  are  conspicuous  ;  height  of  coral- 
luni  25  ram.,  diameter  of  the  calix  25  mm.,  depth  15  mm.;  cysts 
prominent,  varying  from  1  to  2  mm.  in  diameter,  covered  by  the  rudi- 
mentary laraella3  which  number  120,  of  uniform  size,  extending  to 
within  2  mm.  of  the  center,  and  very  finely  granulated.  This  species  has 
a  close  general  resemblance  to  some  of  the  shorter  forms  of  C.  niaga- 
rense,  but  the  lamella3  and  denticulations  are  very  much  finer. 
Formation  and  locality.    Niagara  group,  Louisville,  Kentucky. 


CALCEOLA,  Lamarck. 

Calceola  pusilla,  n.  sj). 

Corallum  simple,  turbinate,  more  or  less  curved,  anterior  side  flat ; 
exterior  with  concentric  wrinkles  and  fine  but  very  distinct  striae ;  no 
longitudiiial  striae  visible;  height  14  mm.;  outline  of  calix  nearly 
semielliptical,  margin  creuulated;  length  from  10  to  12  mm.,  width 
from  7  to  8  mm.,  sides  quite  regularly  sloping  to  the  center ;  cysts 
prominent,  from  1  to  2  mm.  in  diameter.  Commencing  above  the 
center  and  continuing  to  the  anterior  margin  is  a  very  prominent 
ridge,  increasing  in  width  as  it  approaches  the  margin.  Compared 
with  C.  Tennesseensis,  the  specimens  (14)  are  smaller;  the  proportional 
length  is  greater;  the  curvature  is  usually  less;  the  lamella?  of  the 
anterior  portion  of  the  calix  are  finer ;  the  cysts  of  the  posterior  por- 
tion are  much  more  prominent,  and  sometimes  also  covering  the  ante- 
rior side ;  the  depression  below  the  ridge  of  the  anterior  side,  so  con- 
spicuous in  that  species,  is  obscure  or  entirely  wanting  in  this  one. 

Format io7i  and  locality.    Niagara  limestone.  Falls  of  the  Ohio. 

PETEOSPONGIA. 

Cyathospongia,  11.  g. 

Body  solid,  turbinate,  cyathiform;  structure  similar  to  astylos- 
2Jongia. 

Cyathospongia  excrescens. 
Body  turbinate,  cyathiform,  straight  or  slightly  curved  ;  epithecal 
covering  smooth  or  obscurely  striate  and  transversely  wrinkled  witli 
numerous  radiciform  processes  or  elongate  nodes;  margins  of  tlie  cup 
oblique,  thickened,  marked  with  strong  stri;\?;  cavity  deep  ;  internal 
structure  distinctly  radiating  from   the  apex  or  axis  to  tlie  exterior, 
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with  transverse  fibers  or  spieulffi.  Height,  from  40  mm.  to  45  mm. ; 
diameter  about  30  mm.  Specimens  of  this  fossil  bear  a  close  resem- 
blance in  external  form  and  character  to  Axophyllum  radicatum, 
Edwards  and  Haime. 

Localities  and  formation.     Niagara  limestone,  Falls  of  the  Ohio, 
and  Perry  county,  Tennessee. 


I 


CORALS  OF  THE  UPPER  HELDERBERG  GROUP. 


L  STEEPTELASMA,  Hall. 

Stkeptelasma  lamellatum,  n.  sp. 

Corallum  small,  simple,  turbinate,  straight  or  slightly  curved; 
height  40    mm,;    diameter   of   the   calix    15    mm,,  depth    35    mm.;  1/ 

number  of  lamellge  60,  alternating  in  size,  near  the  center  sharp, 
thickening  as  they  approach  the  margin  and  becoming  broadly  angu- 
lar ;  for  a  space  of  10  mm,  from  the  margin  they  are  denticulated, 
the  denticulations  extending  from  one  lamella  to  another,  frequently 
continuous  and  having  the  appearance  of  concentric  striations ;  the 
larger  lamella  continue  to  the  center,  not  twisted  or  elevated. 

Formation  and  locality.     Corniferous  limestone,  Canada  West 

Steeptelasma  tenue,  n.  sp. 

Corallum  small,  turbinate  or  subcylindrieal,  regularly  curved  or 
tortuous  ;  surface  with  numerous  annulations;  longitudinal  stri*  very 
distinct;  height  about  35  mm.  ;  diameter  of  calix  from  10  to  15  mm,;  \/ 

depth  from  15  to  20  mm.  ;  number  of  lamella  50,  alternating  in 
size,  the  larger  ones  extending  nearly  or  quite  to  the  center. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Oliio, 

Steeptelasma  dissimile,  n.  sp. 
Corallum  simple,  turbinate,   reguhirly  curved  ;    exterior,  near  the 
base,  undulating,  above  with  numerous  sharp  annulations  of  growth  ; 
height  of  corallum  30  mm.  ;  depth  of  calix  '20  mm.,  sides  abruptly  v/ 

descending;  number  of  lamell;v  70,  alternating  in  size,  the  smaller 
ones  about  one-half  the  size  of  the  others  and  becoming  obsolete  on 
the  sides ;  near  the  margin  the  lamella^  are  broad  and  rounded,  grow- 
ing thinner  as  they  approach  the  center,  where  there  is  sometimes  a 
smooth  space  about  5  mm,  in  diameter,  formed  by  the  coalescing  of 
the  lamellae,  very  oblique  and  nearly  parallel  with  the  anterior  ])or- 
tion  of  the  lamella?. 
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This  species  is  easily  recognized  by  the  prominent  alternating 
rounded  lamellae  at  the  margin,  and  the  oblique  smooth  space  at  the 
bottom  of  the  calix. 

Formation  mid  locality.     Schoharie  grit,  Schoharie,  N,  Y. 

Streptelasma  inflatu^i,  n.  sp. 
Corallum  simple,  turbinate,  straight  or  slightly  curved,  very  attenu- 
ate below  ;  exterior  with  gentle  undulations  and  with  strong  longi- 
tudinal striae;  height  40  mm.;  for  about  one-half  the  height  gradu- 
ally, then  very  abruptly  expanding  ;  diameter  of  calix  40  mm., 
^  depth  25  mm.;  fossette  deep,  commencing  at  the  center,  5  mm.  in 
width,  7  mm.  in  length,  situated  on  posterior  side  ;  number  of  1am- 
ellse  80,  alternating  in  size,  rounded  at  the  margin,  becoming  sharp 
on  the  sides.  The  adjacent  principal  lamellas  of  the  anterior  portion 
of  the  calix  coalesce  as  they  approach  the  center,  the  lamellae  thus 
formed  again  coalesce,  forming  fascicles  of  from  2  to  7  lamellae ;  those 
of  the  anterior  portion  are  not  fasciculated.  This  species  bears  some 
resemblance  to  the  figure  of  Zaplirentis  corticata,  but  the  lamellae  are 
coarser ;  their  arrangement  at  the  center  is  different,  and  the  exter- 
nal characters  are  very  different  from  those  of  that  species. 

Formation  and  locality.     Corpiferous  limestone.  Falls  of  the  Ohio . 

Streptelasma  simplex,  «.  sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  exterior 
with  concentric  wrinkles  and  striae ;  longitudinal  striae  distinct ; 
height  of  corallum  30  mm.,  depth  20,  sides  regularly  sloping ;  fossette 
situated  a  little  on  one  side  of  the  center,  and  consisting  of  a  deep 
depression  not  extending  on  the  sides  of  the  calix;  number  of  lamella 
60,  at  the  margin  broad,  rounded,  of  nearly  uniform  size,  alternating 
below  ;  the  principal  lamellas  extending  to  the  center  are  twisted  and 
elevated,  forming  a  small  false  columella.  In  all  the  individuals  ob- 
served there  are  no  tabulte. 

One  individual  having  a  height  of  nearly  40  mm.,  and  a  diameter 
at  the  calix  of  35  mm.,  is  essentially  the  same  as  this  species  except 
that  on  one  side  of  the  calix  is  a  smooth  elevation  extending  from 
the  center  to  the  margin,  being  sharp  at  the  center  and  widening  as 
it  recedes,  having  at  the  margin  a  width  of  3  mm.,  but  this  feature  is 
probably  due  to  accident. 

Formation  and  locality.  Corniferous  limestone,  near  Louisville,  Ky. 


t/ 


Streptelasma  lateraeium,  n.  sp. 
Corallum    simple,    turbinate,    curved  ;    exterior    with    prominent 
rounded  annulations  ;  longitudinal  striations  fine,  but  very  distinct  : 
height   of  corallum   40  mm.;  diameter  of  calix,  20    mm.,  depth  20 


Upper  Helderberg  Group.  423 

mm.,  sides  abruptly  descending,  at  tlie  bottom  a  conical  elevation, 
at  the  side  of  which  is  a  fossette,  which  is  a  deep  depression  uot  defined 
on  the  side  of  the  calix  ;  number  of  lamella?  20,  alternating  in  size, 
thickened  at  the  margin,  sharp  below,  the  principal  ones  extending 
to  the  center,  twisted  and  coalescing,  forming  a  false  columella. 
Formation  and  locality,     Corniferous  limestone,  Canada  "West. 

Streptelasma  ampliatum,  n.  sp. 

Corallum  simple,  turbinate,  slightly  curved;  walls  thin  ;  acute  at 
the  base,  regularly  and  rapidly  expanding  to  the  margin ;  length  of 
posterior  side  32  mm.,  of  anterior  side  55  mm.,  diametor  of  the  calix 
50  mm.,  depth  40  mm.,  sides  regularly  sloping  toward  the  center 
where  there  is  a  prominent  rounded  elevation  10  mm.  in  diameter  ; 
fossette  situated  at  the  sinistral  margin  of  the  elevation,  consisting  of 
a  deep  depression  not  extending  on  the  side  of  the  calix  ;  number  of  »/ 

lamellse  90,  very  slightly  alternating  in  size,  at  the  margin,  thick,  flat- 
tened, becoming  thin,  sharp  and  more  decidedly  alternating  in  size  as 
they  approach  the  center.  The  principal  lamellae  continue  to  the 
center  and  are  twisted  and  elevated,  forming  a  false  columella.  This 
species  may  be  distinguished  from  Zaphrentis  prolifica  by  the  more 
nearly  uniform  size  of  the  lamellae,  its  more  rapidly  expanding  form 
and  the  different  character  of  the  bottom  of  the  calix:  from  Z.  fre- 
quentata  by  the  different  form  of  the  calix,  and  from  both  forms 
by  the  absence  of  tabular. 

Formation  and  locality.     Corniferous  limestone,  Canada  West. 

Streptelasma  conspicuum,  n.  sp. 

Corallum  simple,  turbinate,  base  acute,  regularly  expanding  to  the 
calix;  exterior  with  rounded  annulations  and  undulations  of  growth  ; 
height  45  mm.,  diameter  of  the  calix  30  mm.,  depth  20  mm.,  sides 
sloping  abruptly  ;  fossette  dextral,  conspicuous  ;  number  of  lamellae  / 

from  80  to  90,  alternating  in  size,  the  larger  ones  fasciculating, 
coalescing  and  continuing  to  the  center,  very  much  thickened  and 
widened,  often  turned  laterally;  sometimes  coalescing  at  the  center  and 
having  the  appearance  of  tabulae.  This  species  may  be  easily  recog- 
nized by  the  great  prominence  of  the  lamellte  at  the  center. 

Formation  and  locality.      Corniferous  limestone,  Falls  of  the  Ohio. 

Streptelasma  fossula,  n.  sp. 
Corallum    simple,    turbinate,    curved ;     exterior    with    prominent 
rounded  ridges  of  growth;  calix  oblique,  length  of  posterior  side  of  / 

corallum  20  mm.,  of  the  anterior  side  40  mm.;  diameter  of  calix  25 
mm.,  depth  of  anterior  sifle  40  mm.;  fossette  consisting  of  a  deep  de- 
pression just  anterior  to  the  center  ;  number  of  lamellae  72,  alternat- 
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iuo-  ones  much  stronger  than  the  others,  and  continuing  nearly  to  the 
center  of  the  caHx,  which  is  smooth  and  concave.  This  species  most 
nearly  resembles  Zaplirentis  ijrolifica,  but  the  center  of  the  calix  is 
dej^ressed,  while  that  of  prolifica  is  always  more  or  less  convex,  with 
distinct  tabula?. 

Formation  and  locality.     Corniferous  limestone,  Canada  West. 

Streptelasma  crateriforme,  n.  sp. 

Corallum  simple,  turbinate,  curved,  acute  at  the  base,  regularly  ex- 
panding to  the  calix;  longitudinal  strife  distinct,  12  in  the  space  of 
5  mm.  ;  height  of  corallum  40  mm.;  diameter  of  the  calix  30  mm., 
depth  20  mm.,  walls  very  thin  ;  fossette  sinistral,  commencing  near 
the  center  and  continuing  to  the  margin,  moderately  conspicuous ; 
number  of  lamellas  from  80  to  90,  alternating  in  size,  near  the  margin 
thickened  and  angular,  very  thin  below.  The  principal  lamella?  con- 
tinue to  the  center,  twisting  and  coalescing,  but  not  elevated  ;  the 
margins  of  the  lamellae  are  finely  denticulated.  The  characteristics  of 
this  species  are  the  deep  calix  and  the  thin  walls. 

Formation  and  locality.      Corniferous  limestone.  Falls  of  the  Ohio. 

Streptelasma  inyolutum,  n.  sp. 

Corallum  simple,  turbinate,  exterior  with  undulations  of  growth 
and  concentric  stria?  ;  longitudinal  stria?  distinct ;  height  of  cor- 
allum 40  mm.;  diameter  of  calix  from  15  to  20  mm.,  depth  20  mm.,  a 
space  at  the  center  3  mm.  in  diameter  depressed;  fossette  situated  an- 
teriorly; number  of  lamella  from  50  to  60,  alternating  in  size,  the 
larger  ones  extending  to  the  center,  twisting,  coalescing  and  depressed. 

Formation  and  locality.      Corniferous  limestone,  Falls  of  the  Ohio. 

Streptelasma  aequidistans,  n.  sp. 

Corallum  simple,  turbinate,  base  acute,  more  or  less  regularly  ex- 
panding to  the  calix,  height  30  mm.;  diameter  of  the  calix  25  mm., 
depth .20  mm.,  sides  abruptly  and  regularly  sloping  to  the  center; 
fossette  commencing  near  the  center  and  extending  about  half  way  to 
the  margin,  number  of  lamella?  from  90  to  100,  alternating  in  size,  at 
the  margin, thickened  and  angular,  becoming  very  thin  and  sharp  as 
they  approach  the  center.  At  equal  distances  from  the  fossette  on  each 
side  there  are  two  lamellse  continuing  to  the  center  ;  the  adjacent 
lamellae  on  one  side  converge  to  these  ;  the  remaining  principal 
lamella?  continue  to  the  center  ;  on  the  sides  of  the  lamella?  rec- 
tangular to  the  margins  are  very  fine  obscure  stri^,  and  the  margins 
are  obscurely  crenulated. 

Formation  and  locality.     Corniferous  limestone,  New  York. 
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Streptelasma  mammiferum,  n.  sp. 

Corallum  simple,  turbinate,  attenuate  below,  expanded  on  anterior 
side,  flattened  on  posterior  side  ;  exterior  with  aiinulatious  and  gentle 
undulations;  longitudinal  striae,  coarse,  distinct;  height  60  mm,; 
calix  ova|l,  length  45  mm.,  width  30,  sides  abruptly  sloping,  a  conical  y 

elevation  at  the  bottom  10  mm.  in  height;  number  of  lamellge  70, 
alternating  in  size  (in  some  individuals  this  feature  is  much  more 
prominent  than  in  others),  near  the  margin  broad,  rounded,  becoming 
very  thin  as  they  approach  the  center,  where  they  are  twisted  and 
coalescing,  forming  a  prominent  false  columella,  with  prolonged  tip. 
In  some  individuals  where  the  internal  structure  can  be  seen  there 
are  no  evidences  of  tabulae,  in  others  it  would  seem  impossible  that 
the  prominent  elevations  are  formed  by  the  lamella?  alone,  probably 
in  the  larger  specimens  tabula  do  exist. 

Formation  and  locality.      Corniferous  limestone,  Falls  of  the  Ohio. 

Streptelasma  PAPiLLATCii,  n.  sp. 

Corallum  simple,  turbinate,  curved;  exterior  with  gentle  undula- 
tions and  a  few  sharp  annulations  ;  height  of  corallum  50  mm.;  diam- 
eter of  calix  35  mm.,  depth  25  mm.,  sides  abruptly  descending,  leaving 
a  flat  or  concave  space  at  the  bottom  of  the  calix,  15  mm.  in  diameter,  i/ 

in  the  center  of  which  is  a  conical  elevation  5  mm.  in  height ;  number 
of  lamellffi  80,  at  the  margin  of  nearly  uniform  size,  alternating  below, 
the  principal  lamellae  exte'nding  to  the  center,  twisted  and  elevated, 
forming  a  very  much  contorted  false  columella. 

This  species  most  closely  resembled  S.  mammiferu7n,  but  is  more 
abruptly  expanding  ;  the  calix  is  circular,  not  oblique ;  the  lamellge 
are  smaller,  there  are  8  or  9  in  the  space  occupied  by  6  in  that  species; 
the  elevation  on  the  bottom  of  the  calix  is  not  so  prominent  and  is 
of  a  somewhat  different  character. 

Formation  and  locality.      Corniferous  limestone,  Falls  of  the  Ohio. 

Streptelasma  coarctatum,  w.  sp. 

Corallum  simple,  turbinate,  curved,  usually  slightly  compressed; 
exterior  with  broad  undulations;  height  50  mm.;  calix  slightly  oval, 
greatest  diameter  25  mm.,  depth  20  mm.,  sides  regularly  sloping  to 
the   center,  an   elevation  at  the  bottom   5   mm.  in  height ;  fossette  / 

obscure  or  wanting ;  number  of  lamella  80,  near  the  margin  of  uni- 
form size,  thickened  and  rounded,  on  the  sides  alternating,  becoming 
thin  as  they  approach  the  center,  the  principal  ones  continuing  to  the 
center  twisting  and  coalescing.  The  elevation  at  the  center  might  be 
considered  as  due  to  tabula?  but  there  is  no  evidence  of  their  existence 
in  the  specimens  examined. 

Formation  and  locality.      Corniferous  limestone,  Louisville,  Ky. 
[Sen.  Doc.  No.  38.]  54 
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PTYCHOPHYLLUM,  Edwards  axd  Haime. 

Ptychophyllum  versiforme,  n.  sp. 

Corallum  simple,  turbinate,  curved,  sometimes  tortuous,  quite 
rapidly  expanding ;  length  usually  from  40  to  60  mm.;  diameter  of 
calix  Irom  40  to  70  mm.;  exterior  with  frequent  sharp  annulations 
and  concentric  stride  ;  the  calix  for  some  distance  from  the  margin  is 
Hat  and  then  abruptly  descending,  having  a  depth  of  from  15  to  20  mm.; 
center  of  calix  elevated  ;  number  of  lamella  from  90  to  100,  slightly 
alternating  in  size,  near  the  margin  broad  and  nearly  flat,  becoming 
sharper  as  they  approach  the  center;  the  stronger  lamellae  continuing 
to  the  center,  are  twisted  and  elevated,  forming  a  false  columella. 

Formation  and  locality,  Corniferous  limestone.  Falls  of  the  Ohio. 

Ptychophyllum  striatum,  w.  sp. 

Corallum  simple,  broadly  turbinate  ;  height  35  mm.;  diameter  of 
calix  40  mm.,  depth  15  mm.,  broadly  bell-shaped,  an  area  at 
the  bottom  15  mm.  in  diameter,  nearly  flat ;  number  of  lamellas  74  of 
nearly  uniform  size  at  the  margin,  alternating  below;  the  sides  of  the 
lamellre  have  very  prominent,  interrupted,  sharp  striae ;  the  principal 
lamellffi  continue  to  the  center  where  for  a  space  10  mm.  in  diameter 
they  are  twisted  and  turned  laterally,  the  striations  of  the  lamella3 
forming  the  most  conspicuous  feature. 

Formation  and  locality.    Corniferous  limestone.  Western  Xew  York. 


AULACOPHYLLUM,  Edwards  axd  Haime. 

1/'^  ■  xiULACOPHYLLUM    COXVERGEXS,   71.  Sp. 

Corallum  simple,  broadly  subturbinate,  irregularly  curved;  exterior 
comparatively  smooth,  with  concentric  wrinkles  and.  striations  ;  longi- 
tudinal strise,  fine,  distinct ;  individuals  of  the  same  height  have  a 
diameter  at  the  calix  varying  from  25  to  45  mm.;  height  of  one  indi- 
vidual 10  mm.,  length  of  posterior  side  12  mm.,  of  anterior  side  25 
mm.;  diameter  of  the  calix  20  mm.,  for  a  space  of  5  mm.  from  the 
margin  flat,  then  the  posterior  portion  nearly  vertical,  the  anterior 
portion  concave  ;  fossette  narrow,  deep,  extending  from  the  bottom 
of  the  calix  to  the  anterior  margin  ;  number  of  lamellse  varying  from 
80  to  120,  according  to  the  diameter  of  the  calix,  alternating  in  size, 
thin,  denticulated  ;  convergence  of  lamellae  to  the  fossette  very  distinct. 

Formation  and  localities.  Corniferous  limestone.  Falls  of  the  Ohio 
and  Clark  Co.,  Ind. 
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aulacophyllum  prateriforme,  n.  sp.  ^ 

Carallum  simple,  turbinate,  curved ;  exterior  with  conceutric 
wrinkles  and  striations,  and  occasional  constrictions ;  height  of  cor- 
allum  30  mm.,  length  of  anterior  side  50  mm.,  of  posterior  side  35 
mm.;  diameter  of  tlie  calix  45  mm.,  depth  20  mm.,  quite  regularly 
concave,  bottom  of  the  calix  a  little  posterior  to  the  center ;  fossette 
narrow  extending  from  the  center  to  the  anterior  margin  ;  number  of  y 

lamelltB  110,  alternating  in  size,  about  16  of  the  larger  lamellas  converge  ^ 
to  the  fossette,  the  remainder  continue  to  the  bottom  of  the  calix, 
where  they  are  slightly  twisted,  not  elevated.  In  general  appearance 
this  species  is  similar  to  A.  convergens,  but  the  anterior  and  posterior 
sides  are  more  nearly  equal  in  length,  the  deepest  part  of  the  calix  is 
nearly  central,  while  in  that  species  it  is  posterior ;  the  converging  of 
the  lamellae  to  the  fossette  is  much  less  distinct. 

Formation  and  locality.     Corniferoiis  limestone,  Falls  of  the  Ohio. 

AULACOPHYLLUM    PINXATUM,  71.  sp. 

Corallum  simple,  turbinate,  exterior  with  undulations  of  growth  ; 
longitudinal  striations  distinct;  height  35  mm.;  diameter  of  calix  30 
mm.,  depth  2o  mm.,  sides  regularly  sloping;  a  narrow  deep  fossette 
extends  from  the  bottom  to  the  anterior  margin ;  number  of  lamellge 
from  80  to  90,  alternating  in  size,  the  larger  ones  only  reaching  the 
fossette  and  the  bottom  of  the  cup,  near  the  margin,  thickened,  sub- 
angular,  becoming  thinner  on  "the  sides  ;  convergence  of  the  lamellae 
to  the  fossette  very  distinct ;  there  are  two  rudimentary  lateral  fos- 
settes  and  a  less  conspicuous  one  on  posterior  side. 

Formation  and  locality.      Corniferous  limestone.  Falls  of  the  Ohio. 

AULACOPHYLLUM    PRIXCEPS,    n.  Sp. 

Corallum  simple,  turbinate,  regularly  curved  :  exterior  with  numer- 
ous irregular  undulations  of  growth,  concentric  wrinkles  and  striations; 
longitudinal  strite,  fine  and  very  distinct ;  height  of  adult  individuals 
from  70  to  100  mm.;  diameter  of  calix  from  40  to  50  mm.,  depth  30 
mm. ;  calix  sometimes  oval  or  subquadrangular,  sides  abruptly  de- 
scending, leaving  a  broad  flat,  or  elevated  space,  at  the  bottom  ;  fossette 
commencing  anteriorly  to  the  center,  not  continuing  to  the  margin; 
number  of  lamellas  from  160  to  ISO,  at  the  margin  of  nearly  uniform 
size,  on  the  sides  the  alternate  lamellae  are  much  larger  than  the 
others;  about  two-thirds  of  the  lamellte  converge  to  the  fossette- or  to 
a  line  in  continuation  of  it,  the  remainder  toward  the  center  of  the 
calix ;  near  the  center  the  lamelli\3  are  thickened  and  twisted.  From 
A.  sulcatum  it  is  easily  distinguished  by  the  greater  number  of  and 
thinner  lamella?. 

Formation  and  localities.  Corniferous  limestone,  New  York  and 
Falls  of  the  Ohio. 
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aulacofhyllum  cruciforme,  %.  sp, 

Corallum  simple,  turbinate,  regularly  curved,  length  of  posterior 
side  25  mm.,  of  anterior  side  60  mm.;  calix  oblique,  slightly  oval, 
length  40  mm.,  width  35  mm.,  quite  regularly  concave;  fossette  com- 
mencing just  posterior  to  the  center  and  for  the  space  of  10  mm.  very  deep 
and  pyriform,  narrowing  and  continuing  to  the  anterior  margin;  number 
of.lamellaj  i-iO,  at  the  margin  of  nearly  uniform  size,  alternating  below ; 
the  larger  lamellas,  with  the  exception  of  those  which  converge  to  the 
fossette,  continue  to  within  8  mm.  of  the  center  of  the  calix,  leaving 
a  convex  space  16  mm.  in  diameter  nearly  smooth  ;  at  the  junction  of 
the  posterior  and  anterior  lamella  are  two  rudimentary  fossettes,  at 
right  angles  to  the  principal  one.  This  species  is  distinguished  from 
A.  undulatum  by  the  conspicuous  pyriform  fossette,  the  smooth  space 
at  the  bottom  of  the  calix  and  the  more  conspicuous  lateral  fossettes. 

Formation  andlocality .     Corniferous  limestone,  Falls  of  the  Ohio. 

AULACO  PHYLLUM    PR^ECIPTUM,    71.  sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved;  exterior 
with  strong  annulations,  concentric  wrinkles  and  fine  striae;  longi- 
tudinal stria3  fine,  distinct ;  height  of  corallum  50  mm.;  diameter  of 
the  calix  40  mm.,- depth  30  mm.,  sides  regularly  sloping  to  the  center^ 
the  calix  having  the  form  of  an  inverted  cone ;  principal  fossette  nar- 
row, extending  from  the  center  nearly  to  the  margin;  number  of 
lamellffi  120,  of  nearly  uniform  size  at  the  margin,  alternating  below; 
There  are  two  rudimentary  fossettes,  at  right  angles  to  the  principal 
one ;  the  lamella3  of  the  posterior  side  converge  to  the  principal  fossette, 
a  few  to  the  rudimentary  fossettes,  the  remaining  larger  lamellse  con- 
tinue to  the  center  of  the  calix. 

Formation  and  locality.    Corniferous  limestone.  Falls  of  the  Ohio. 

AULACOPHYLLUM    REFLEXUM.      tl.  Sp. 

Corallum  simple,  elongate,  turbinate ;  exterior  comparatively 
smooth;  height  40  mm.,  diameter  of  the  calix  from  20  to  25  mm., 
depth  15  ram.,  sides  nearly  vertical  ;  fossette  conspicuous,  extending 
from  the  center  to  the  margin  ;  number  of  lamellse  80,  alternating  in 
size,  the  smaller  ones  being  about  one-third  the  thickness  of  the  others 
and  extending  but  a  short  distance  from  the  margin  ;  a  portion  of  the 
larger  lamellae  converge  to  the  fossette,  and  their  extremities  on  the 
side  of  the  fossette  are  turned  backward;  the  lamella?  opposite  the  fos- 
sette extend  beyond  the  center  to  the  bottom  of  the  fossette  ;  the  re- 
maining lamellaj  do  not  reach  the  center  of  the  calix,  their  extremi- 
ties forming  a  line  at  right  angles  to  the  fossette.  There  are  two 
rudimentary  lateral  fossettes. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 
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aulacophtllum  tripixxatum,  71.  sp. 

Corallum  simple,  turbinate,  short,  some  individuals  gradually, 
others  rapidly  expanding;  diameter  of  calix  30  mm.;  number  of  1am- 
ellaa  SO,  alternate  ones  much  larger  than  the  others  ;  their  arrangement 
is  as  follows,  on  the  posterior  side  is  one  lamella  extending  from  the 
margin  to  the  bottom  of  the  cup,  a  little  to  one  side  of  the  center, 
those  adjacent  it  on  the  leit  side  converge  to  it,  those  on  the  right  ^ 
side  are  parallel  with  it  ;  on  the  right  side  is  a  deep  fossette,  on  the 
left  side  a  less  conspicuous  one,  a  sharp  depression  connecting  the  two  ; 
the  lamellae  converging  to  the  fossettes  and  connecting  depression,  not 
reaching  the  center  of  the  calix;  anterior  to  the  depression  is  an 
oblique  space  10  mm.  wide  and  of  about  the  same  height,  essentially 
smooth,  formed  by  the  coalescing  of  the  lamellae. 

Formation  and  locality.   Corniferous  limestone,  Falls  of  the  Ohio. 

AULACOPHYLLUM   TRISCULACTUM,   n.  SJ).  1^ 

Corallum  turbinate,  irregularly  expanding,  exterior  with  numerous 
constrictions  caused  by  intermittment  growth  ;  internal  costse  sharp, 
prominent;  height  of  corallum  40  mm.;  calix 35  mm.  in  diameter,  sub- 
quadrangular  in  outline,depth  20  mm.,  sides  abruptly  sloping  to  the  cen- 
ter. There  are  three  f  ossettes,one  wide  and  deep  extending  from  the  cen- 
ter of  the  calix  to  the  anterior  margin,  the  others,  not  so  strong,  but  still  ^. 
conspicuous,  are  situated  at  right  angles  to  the  principal  one  ;  lamellae 
about  113,  alternate  ones  much  larger  than  the  others,  very  sharp  and 
prominent,  converging  to  the  fossettes,  and  on  the  posterior  side  to  a 
line  in  continuation  of  the  principal  fossette  ;  a  few  reach  the  center  of 
the  calix  and  are  there  twisted  and  elevated  forming  a  false  columella. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

AULACOPHYLLUM    POCULUM,    n.  Sp.  Y 

Corallum  simple,  subcylindrical,  short,  attached  portion  of  the  base 
large,  frequently  equal  to  the  diameter  of  the  corallum  ;  height  of  coral- 
lum 30  mm.;  diameter  of  calix  30  mm.,  depth  from  8  to  13  mm,, 
sides  sloping  abruptly,  leaving  at  the  bottom  a  concave  space   3 'mm.  / 

wide ;  fossette  situated  posteriorly,  extending  from  concave  space  at         ^ 
the  bottom  of  the  calix  to  the  margin  ;  number  of  lamelhe  from  80  to 
90,  alternating  in  size,  the  smaller  ones  scarcely  more  than  rudiment- 
ary.    The  lamellas  near  the  fossette  converge  to  it,  the   others  to  the 
center,  a  few  extending  upon  the  concave  taljula  and  coalescing  with  it. 

Formation  and  locality.    Corniferous  limestone.  Falls  of  the  Ohio. 

AULACOPHYLLUM  BILATERALE,  U.    Sp.  ^ 

Corallum  simple,  turbinate,  subquadrilateral,  straight  or  slightly 
curved,  the  attached  portion  usually  broad,  sometimes  equal   to  the         V 
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diameter  of  the  calix  ;  height  50  mm.;  diameter  of  the  calix  30  mm., 
depth  20  mm.  There  are  two  fossettes,  one  slightly  more  conspicuous 
than  the  other,  a  depression  continuing  through  the  bottom  of  the 
calix  connecting  the  two,  and  forming  a  continuous  depression  from 
one  margin  to  the  other;  number  of  lamellas  from  100  to  120,  alter- 
nating- in  size  ;  near  the  bottom  of  the  cup  twisted  and  frequently 
coalescing. 

Formation  and  locality.  Corniferous  limestone.  Falls  of  the  Ohio. 


ZAPHEENTIS,  Rafinesque. 

Zaphrentis  inequalis,  n.  sp. 

Corallum  simple,  turbinate,  acute  at  the  base,  regularly  expanding 
to  the  mai-gin  ;  exterior  comparatively  smooth ;  height  20  mm. ;  dia- 
meter of  the  calix  20  mm.,  depth  20  mm.,  sides  quite  regularly  slop- 
ing to  the  center,  a  space  at  the  bottom  8  mm.  in  diameter,  flat  or 
slightly  convex  ;  fosse tte  commencing  posterior  to  the  center  and  con- 
tinuing to  the  anterior  margin,  at  first  an  oval  depression  4  mm.  in 
length  and  tw^o  in  width,  abruptly  narrowing  and  becoming  deep,  dy- 
ing out  as  it  approaches  the  margin  ;  number  of  lamellte  60,  alternat- 
ing in  size,  the  smaller  ones  about  one-third  the  thickness  of  the 
others;  near  the  margin  thickened,  angular,  becoming  thin  on  the 
sides  ;  the  principal  lamellae  extend  to  the  margin  of  the  fossette  at 
thfi  center. 

Formation  and  locality.    Corniferous  limestone,  Falls  of  the  Ohio. 

Zaphrentis  complaxata,  n.  sp. 

Corallum  simple,  compressed,  turbinate,  rapidly  expanding;  calix 
oval,  oblique ;  height  of  corallum  80  mm.;  greatest  diameter  of  calix  GO 
mm.,  depth  on  anterior  side  50  mm.,  a  space  at  the  bottom 
20  mm.  in  diameter,  elevated,  conical ;  tabulae  large,  numerous,  at  the 
cente!'  conical,  the  outward  portion  quite  abruptly  turning  downward  ; 
lamellse  at  the  margin  6  in  the  space  of  10  mm.,  alternating  in  size, 
broadly  rounded,  becoming  thin  as  they  approach  the  center,  the 
princij^al  ones  continuing  to  the  center,  thickened,  twisted  and  coa- 
lescing with  the  tabulae,  forming  a  false  columella.  This  species  most 
closely  resembles  Streptelasma  mammiferum,  but  may  be  distinguished 
from  that  species  by  its  conspicuous  tabulae,  the  different  character  of 
the  bottom  of  the  calix,  and  its,  proportionally,  much  greater  depth. 

Formation  and  locality.  Corniferous  limestone,  near  Leroy,  New 
York. 


^ 
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Zaphrentis  cyathiformis,  n.  sp. 

Corallum  simple,  turbiuate,  straight  or  curved,  exterior  with  gentle 
uudulations,  comparatively  smooth;  longitudinal  striations  distinct; 
height  of  corallum  50  mm.,  base  attenuate;  diameter  of  calix  25  mm., 
depth  20  mm.,  sides  abruptly  descending,  a  space  at  the  bottom  flat,  15 
mm.  in  diameter ;  fossette  extending  from  flat  space  to  sinistral  mar-  ^ 

gin;  number  of  lamellte  80,  alternating  in  size,  near  the  margin  thick- 
ened, becoming  sharp  on  the  sides. 

Formation  and  locality.    Corniferous  limestone.  Falls  of  the  Ohio. 

ZaPHRENTIS   POXDEROSA,    11.  SJ}. 

Corallum  simple,  turbinate,  curved  and  oblique,  exterior  with  strong 
rounded  ridges,  longitudinal  striations  obscure  :  height  of  corallum 
100  mm.;  diameter  of  calix  45  mm.,  depth  35  mm.,  with  a  rounded 
elevation  of  15  mm.  in  diameter  at  the  bottom  ;  number  of  lamellas  ^ 

90,  of  nearlyuniform  size,  thickened  and  rounded  at  the  margin,  alter- 
nating below  and  becoming  thin  and  sharp  as  they  approach  the  cen- 
ter. A  portion  of  the  lamella  extend  to  the  center,  twisting  and  coa- 
lescing with  the  elevated  portion  of  the  tabula?. 

Formation  a?icl  localitrj.      Corniferous  limestone,  Falls  of  the  Ohio. 

Zaphrentis  tabulata,  n.  sj). 

Corallum  simple,  cylindrical,  elongate,  in  a  fragment  17  centimetres 
long  there  is  no  increase  in  the  diameter  ;  exterior  witii  abruptly 
rounded  annulations  situated  at  quite  regular  distances  apart,  9  or  10 
in  the  space  of  five  mm.;  tabula?  numerous,  strong,  extending  nearly 
to  the  epitheca,  central  portion  depressed,  margins  bending  downward  ; 
diameter  of  calix  30  mm.,  a  space  at  the  center  10  mm.  in  diameter 
depressed,  smooth;  number  of  lamellae  from  80  to  90,  the  larger  ones 
extending  to  the  smooth  space  at  the  center.  This  species  is  easily  dis- 
tinguished by  its  elongated  cylindrical  form  and  its  regularly  annu- 
lated  exterior,  which  closely  resembles  an  Orthoceras. 

Formation  and  locality.  Corniferous  limestone,  Falkirk, 'Erie  Co., 
N.  Y. 


Zaphrextis  corrugata,  n.  sp. 
Corallum  simple,  turbinate,  curved  ;  exterior  with  numerous  an- 
gular ridges  of  growth  ;  longitudinal  stria  fine,  very  prominent,  on  the 
ridges  frequently  appearing  as  nodes;  heightof  corallum  40  mm.;  dia- 
meter of  calix  20  mm.,  depth  15  mm.,  sides  nearly  vertical,  leaving  a 
flat  space  at  the  bottom  13  mm.  in  diameter  ;  number  of  lamellre  70, 
alternating  in  size,  the  smaller  ones  about  one-third  the  thickness  of 
the  others,  which  extend  on  the  flat  space  at  the  bottom,  coalescing 
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with  the  tabular  and  becoming  obsolete,  leaving  a  space  at  the  center 
5  mm.  in  diameter,  which  is  smooth,  or  with  the  striae  very  faintly  in- 
dicated; fossette  distinct  extending  from  flat  space  at  the  bottom  of 
calix  to  the  exterior  margin. 

Formation  and  locality.    Schoharie  grit,  Albany  county,  N".  Y. 

'  Zaphrentis  subcompressa,  n.  sp. 

Corallum  simple,  turbinate,  curved,  somewhat  flattened  ;  exterior 
with  numerous  sharp  annulations  of  growth  ;  height  of  corallum  40 
mm.;  calix  30  mm.  in  diameter,  broadly  oval,  depth  15  mm,,  sides 
abruptly  descending,  a  slightly  convex  space  at  the  bottom  15  mm.  in 
diameter ;  fossette  commencing  a  short  distance  from  the  center,  and 
extending  about  half-way  to  the  anterior  margin  ;  lamellae  about  00 
of  nearly  uniform  size  at  the  margin  ;  thickened  and  subangular  on  the 
sides,  becoming  thinner  and  alternating  in  size  below  ;  the  principal 
lamellae  extend  to  within  4  mm.  of  the  center,  for  the  last  3  mm.  be- 
coming thickened ;  the  central  portion  of  the  cup  consists  of  a  smooth  flat 
space  8  mm.  in  diameter.  This  species  somewhat  resembles  Z.  corru- 
gata,  but  the  lamellaj  are  much  thicker  at  the  margin  of  the  cup,  and 
of  more  nearly  uniform  size  ;  the  central  portion  of  the  calix  is  smooth 
and  the  lamellse  are  much  thickened  as  they  approach  this  area. 

Formation  and  locality.  Corniferous  limestone.     Falls  of  the  Ohio. 

Zaphrentis  Colletti,  n.  sp. 

Corallum  simple,  turbinate,  curved,  near  the  base  and  for  some  dis- 
tance above  usually  compressed  ;  calix  circular  ;  exterior  with  strong 
rounded  ridges  of  growth,  longitudinal  stride  prominent ;  length  of  the 
posterior  side  of  an  adult  specimen  40  mm.,  of  the  anterior  side  70 
mm. ;  diameter  of  the  calix,  45  mm.,  sides  gradually  sloping,  a  space 
at  the  bottom,  10  mm.  in  diameter,  very  slightly  elevated,  smooth,  or 
rugose  from  the  contorted  lamellae  ;  number  of  lamellae  from  70  to  80, 
of  nearly  uniform  size  at  the  margin,  alternating  belou',  the  principal 
ones  extending  to  the  elevated  space  at  the  bottom.  In  different  indi- 
viduals there  is  considerable  variation  in  the  appearance  of  the  lamel- 
lae, in  several  the  smaller  lamellae  coalesce  with  the  larger,  forming 
lamelliB  with  thick  rounded  margins  which  continue  in  that  condition 
to  the  bottom  of  the  calix.  In  others  they  are  of  nearly  uniform  size 
at  the  margin,  alternate  ones  becoming  obsolete  on  the  sides,  leaving 
the  principal  laraellge  sharp.  In  others,  on  the  posterior  side,  all  the 
lamellge  extend  to  the  flattened  space  at  the  bottom  of  the  calix,  that 
side  having  a  much  finer  appearance  than  the  other. 

Formation  and  locality.  Corniferous  limestone.  Crab  Orchard, 
Kentucky. 
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Zaphrentis  plaxima,  n.  sp. 

Corallnm  simple,  turbinate,  straight;  exterior  with  undulations  of 
growtli;  height  of  corallum  GO  mm.;  diameter  of  calix  30  mm.,  depth 
15  mm.,  sides  nearly  vertical,  a  space  at  the  bottom  15  mm.  in  diam- 
eter, flat  and  smooth  ;  the  fossette  consists  of  a  deep  depression  at  the 
anterior  margin  of  the  flat  space ;  nuniuer  of  lamellae  from  85  to  90, 
of  nearly  uniform  thickness,  alternating  in  length,  the  principal  ones 
faintly  indicated  on  the  outer  portion  of  the  flat  space,  sometimes  con- 
tinuing to  the  center.  In  one  individual  the  bottom  of  the  cup  is 
marked  by  a  ridge  in  continuation  of  the  fossette. 

Formation  and  locality.  Corniferous  limestone.  Falls  of  the 
Ohio. 

Zaphrextis  fusiformis,  n.  sp. 

Corallum  simple,  turbinate,  very  slightly  curved,  a  little  com- 
pressed, upper  portion  generally  constricted  ;  exterior  with  slight  iin- 
dulations  of  growth  ;  height  20  mm.,  diameter  at  10  mm.  from  the  base 
13  mm.;  diameter  of  the  calix  8  mm.,  depth  5  mm.,  at  the  bottom  a 
slightly  concave  space  3  mm.  in  diameter;  fossette  narrow,  conspicu- 
ous, commencing  a  short  distance  from  the  center  and  continuing  to 
the  anterior  margin  ;  number  of  lamellas  60,  alternating  in  size,  the 
smaller  ones  scarcely  more  than  rudimentary,  the  principal  ones  ex- 
tending to  the  concave  space  at  the  bottom  of  the  calix  and  abruptly 
ending.  This  species  is  easily  recognized  by  its  small  size,  constricted 
calix  and  peculiar  appearance  of  the  center. 

Formation  and  locality.  Corniferous  limestone.  Xear  Louisville, 
Kentucky. 

Zaphrextis  oyalis,  n.  sp.  i 

Corallum  simple,  turbinate,  straight  or  curved,  slightly  compressed ; 
exterior  with  numerous  constrictions  caused  by  intermittent  growth  ; 
height  50  mm.;  diameter  of  calix  25  mm,,  depth  10  mm.,  sides  nearly 
vertical,  a  flat  space  at  the  bottom  15  mm.  in  diameter;  fossette  con- 
sisting of  a  deep  depression  at  the  dextral  margin  of  the  flattened 
area  at  the  bottom  of  the  calix;  number  of  lamella?  75,  of  uniform 
size,  extending  a  short  distance  upon  and  coalescmg  with  the  tabulae, 
becoming  obsolete  and  leaving  a  nearly  flat  smooth  space  13  mm.  in 
diameter.  It  is  possible,  though  not  observed  in  the  individuals  ex- 
amined, that  at  the  margin  of  the  cup  there  are  small  rudimentary 
lamellae,  in  that-case  the  number  of  lamellas  would  be  double  that  given 
above. 

Formation  and  locality.  Corniferous  limestone.  Falls  of  the 
Ohio. 

[Sen.  Doc.  Xo.  38.]  55 
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Zapheentis  spissa,  n.  sp. 

Corallum  simple,  abruptly  turbinate,  straight  or  slightly  curved, 
heio-ht  of  corallum  70  mm.;  diameter  of  calix  50  mm.,  sides  quite 
regularly  concave  ;  number  of  lamellae  110,  of  uniform  thickness, 
alternating  in  length,  the  principal  ones  extending  to  the  center,  fasci- 
culating,  coalescing  and  twisting,  presenting  a  very  irregular  appear- 
ance ;  fossette  conspicuous,  commencing  a  short  distance  from  the 
center  and  extending  to  the  anterior  margin^ 

Formation  and  locality,    Corniferous  limestone.    Falls  of  the  Ohio. 

/  Zaphrentis  torta,  n.  sp. 

Corallum  simple,  elongate  turbinate,  straight  or  slightly  curved; 
exterior  Avith  concentric  wrinkles  and  striae,  and  occasional  sharp 
annulations;  longitudinal  strias  distinct  ;  height  of  corallum  60  mm.; 
diameter  of  calix  30  mm.,  depth  25  mm.,  sides  abrupt.  The  tabulas 
for  a  space  of  5  mm.  are  nearly  flat,  then  elevated  about  6  mm.,  con- 
tinuing for  a  short  distance  and  then  curving  downwards  ;  number 
of  lamellffi  75,  alternating  in  size,  the  smaller  ones  being  about  one- 
half  the  thickness  of  the  others  ;  the  principal  ones  extend  to  the 
center  of  the  tabulas,  fasiculating  and  very  much  twisted  ;  the  sides  of 
the  lamellas  have  moderately  strong  longitudinal  striations ;  fossette 
extending  from  the  center  of  the  calix  to  the  margin,  position  variable. 

Formation  and  locality.    Corniferous  limestone.  Falls  of  the  Ohio. 

i.  Zaphrentis  fastigata,  n.  sj)- 

Corallum  simple,  turbinate,  attenuate  below,  straight  or  slightly 
curved,  usually  compressed;  longitudinal  striae  distinct;  height  60 
mm.;  calix  oblique,  diameter  25  mm.;  fossette  sinistral,  extending 
from  near  the  center  about  half  way  to  the  margin  ;  number  of  lam- 
ellae 75,  alternating  in  size,  the  smaller  ones  being  not  more  than  one- 
sixth  the  thickness  of  the  others;  the  principal  lamellas  extend  to  the 
center  of  the  calix  coalescing,  fasciculating  and  twisting.  This  species 
may  be  distinguished  by  its  slightly  compressed,  nearly  straight  form 
and  great  difference  in  the  size  of  alternate  lamellae. 

Formation  and  locality.     Corniferous  limestone,  Xew  York. 

ZAPHEEIfTIS   TRISUTURA,  H.   SJJ. 

Corallum  simple,  turbinate,  quadrilateral,  straight  or  slighly  curved; 
longitudinal  striee  consiDicuous;  height  50  mm.;  diameter  of  calix  35 
mm.,  sides  nearly  vertical  or  slightly  convex,  space  at  the  bottom  25 
mm.  in  diameter ;  fossette  consisting  of  a  deep  depression  at  the  sinis- 
tral margin  of  the  tabulse;  number  of  lamellae  70,  alternating  in  size, 
on  the  sides  of  the  cup  very  thin  and  sharp,  adjacent  lamellae  coalescing 
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and  f asciculating,  the  lamellfe  thus  formed  again  fasciculating  and 
extending  to  the  center,  where  they  are  twisted  and  elevated  into  a 
comparatively  sharp  crest.  The  quadrilateral  form,  convex  tabulse, 
deep  fossette  and  fasciculated  lamellse  are  chg,racteristics  by  which 
this  species  may  be  easily  distinguished. 
Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Zaphrentis  profuxda,  n.  sp. 

Corallum  simple,  elongate  turbinate,  curved ;  exterior  with  numer- 
ous annulations;  external  stride  fine,  distinct;  height  of  corallum 
7C  mm.;  diameter  of  the  calix  25  to  35  mm.,  dejjth  25  to  40  mm.; 
there  is  usually  a  flat  space  at  the  bottom  of  the  calix  from  one- 
half  to  three-fourths  the  diameter  of  the  corallum  at  that  point,  but 
this  feature  is  sometimes  obsolete  ;  number  of  lamellae  from  100  to 
110,  alternating  in  size,  thickened  at  the  margin,  thin  and  sharp  below 
the  principal  lamella?  extending  to  within  5  mm.  of  the  center,  coalescing 
with  the  tabulje  and  leaving  a  smooth,  nearly  flat,  space  of  10  mm.  in 
diameter.  The  proportional  length  and  diameter  is  variable,  individ- 
uals liaving  calices  of  the  same  diameter  varying  in  length  from  35 
to  80  mm. 
Formation  and  locality.     Corniferous  limestone,  Falls   of   the  Ohio. 

ZaPHREXTIS   XITIDA,  71.   sp. 

Corallum  simple,  elongate  turbinate,  straight  or  slightly  curved,  ex- 
terior with  numerous  quite  sharp  annulations  and  constrictions  caused 
by  intermittent  growth;  external  striae  very  distinct;  height  of  coral- 
lum 80  mm.;  diameter  of  the  calix  35  mm.,  depth  20  mm.,  somewhat 
campanulate,  a  space  at  the  bottom  from  10  to  15  mm.  in  diameter 
smooth,  nearly  flat;  fossette  consisting  of  a  deep  pit,  its  continuation 
extending  on  the  sides  but  becoming  obsolete  before  reaching  the 
margin  of  the  calix ;  number  of  lamellse  from  75  to  90,  of  nearly  uni- 
form size,  thickened  and  rounded  at  the  margin,  becoming  thin  and 
alternating  below ;  the  principal  lamella?  extend  a  short  distance  on 
the  tabula?,  coalescing  with  it,  not  twisted.  This  species  most  closely 
resembles  Z.  profunda,  but  is  a  more  solid  form  and  the  calix  is  not 
so  deep. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Zaphrentis  frequextata,  n.  sp. 
Corallum  simple,  turbinate,  curved  ;  diameter  of  the  calix  35  mm., 
depth  30  mm., "the  bottom  of  the  cup  formed  b}'  the  tabula?  is  convex, 
about  20  mm.  in  diameter ;  the  fossette  consists  of  a  deep  depression 
near  the  dextral  margin  of  the  tabulae,  not  extending  on  the  side  of 
the  calix  ;  number  of  lamellse  from  90  to  100,  alternating  in  size,  the 
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alternation  being  more  distinct  on  the  sides  than  near  the  margin, 
where  they  are  thicl^ened  and  rounded,  becoming  tliin  as  tliey  approach 
the  center;  the  adjacent  principal  lamellse  fasciculate,  the  lamellae 
thus  formed,  again  I'asciculating,  coalescing  and  extending  to  the  cen- 
ter, where  they  are  slighdy  twisted.  The  tabulge  are  elevated  at  the 
center  as  in  the  genus  Clisiophyllum,  but  as  all  the  other  characters 
are  those  of  Zaphrentis  the  mere  elevation  of  the  center  of  the  tab- 
ulse  could  make  no  generic  diiierence. 
Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Zaphrentis  duplicata,  n.  sjj. 

Corallum  simple,  turbinate,  attenuate  below,  straight  or  slightly 
curved,  exterior  with  low  rounded  ridges  of  growth ;  external 
striae  fine,  distinct ;  height  of  corallum  45  mm. ;  diameter  of  the  calix 
30  mm.,  depth  15  mm.,  sides  nearly  vertical,  a  flat  space  at  the  bot- 
tom 20  mm.  in  diameter;  fossette  deep,  narrow,  commencing  near  the 
center  and  extending  to  the  anterior  margin;  number  of  lamelke  110 
near  the  margin  of  the  cup  thickened  and  rounded,  all  the  lamellEe 
extending  a  sliort  distance  on  the  flattened  space  at  the  bottom  ;  alter- 
nate lamelljfi  coalesce  with  the  others,  the  lamellte  thus  formed  fascic- 
ulate and  coalesce,  continuing  to  the  center,  where  they  appear  as 
low  tortuous  ridges  ;  the  tabula3  at  the  center  are  elevated,  the  outer 
portion  bending  downwards.  This  species  can  be  distinguished  from 
Z.  frequentatahj  its  finer  lamellos,  which  are  thickened  and  coalescing 
at  the  center,  and  the  narrow  fossette. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Zaphrentis  sentosa,  n.  sjj. 

Corallum  simple,  elongate  turbinate  or  sub-cylindrical,  very  grad- 
ually increasing  in  diameter;  fragments  occur  30  mm.  long  of  a  nearly 
uniform  diameter  of  10  mm.;  exterior  with  fine,  distinct,  rounded, 
concentric  stride  and  annulations,  at  quite  regular  distances  apart; 
external  striaa  broad,  prominent,  each  representing  two  lamellae :  on  the 
annulations,  corresponding  in  number  to  the  longitudinal  striae,  are 
curved  spines,turning  upwards;  having  at  the  base  a  diameter  of  75  mm., 
length  3  mm.,  4  or  5  in  the  space  of  5  mm.  Though  there  are  numer- 
ous specimens  of  this  species  no  perfect  calix  has  yet  been  observed. 
This  species  may  be  distinguished  from  Z.  noduhsa  Q.?,io\\ovfs:  The 
spinules  or  conical  nodes  of  that  species  occur  only  near  the  base,  the 
ordinary  forms  expand  quite  rapidly,  while  in  this  species  the  increase 
in  diameter  is  very  gradual,  the  spines  are  more  prominent  and  ex- 
tend the  whole  length  of  the  corallum. 

Formation  and  locality.     Corniferous  limestone,  Canada  West. 
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Zaphreis'tis  calcariformis,  n.  sp. 

Corallum  simple,  uarrowly  turbinate,  regular!}^  curved  ;  diameter  of 
calices  of  individuals  of  the  same  height  varying  from  10  to  15  mm.;' 
exterior  with  frequent  undulations  and  low  rounded  annulations ; 
height  25  mm.;  fossette  narrow,  very  deep,  commencing  at  the  center 
and  continuing  to  the  posterior  margin;  the  lamellge  extending  to  its 
margin  coalescing  and  forming  vertical  wulls ;  number  of  lameljge  50, 
alternating  in  size  ;  at  a  distance  of  2  mm,  from  the  margin  the  smaller 
lamellas  coalesce  with  the  others.  This  species  is  easily  distinguished 
by  the  deep,  narrow  fossette  situated  on  the  anterior  side,  and  the  reg- 
ular coalescing  of  the  lamellas  at  a  short  distance  from  its  margin. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

ZaPHREXTIS  CONSTRICTA,  01.  sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved;  exterior  with 
frequent,  sharp,  narrow  constrictions,  giving  to  the  corallum  an  invagi- 
nated  appearance;  external  striae  very  fine,  distinct;  height  of  coral- 
um  50  mm.,  diameter  of  calix  35  mm.,  depth  20  mm.,  sides  nearly  ver- 
tical, tabulfe  forming  the  floor  of  the  calix,  slightly  convex,  20  mm.  in 
diameter  ;  fossette  consisting  of  a  deep  depression  at  the  dextral  mar- 
gin of  the  tabulae,  not  extending  on  the  sides  of  the  calix ;  number  of 
lamellae  170,  alternating  in  size,  the  smaller  ones  merely  rudimentary, 
becoming  obsolete  at  a  very  short  distance  below  the  margin ;  at  equal 
distances  from  the  fossette,  on  each  side,  are  two  lamella  extendinsr 
from  the  margin  to  the  center,  the  adjacent  lamella  on  each  side 
converging  to  them  ;  with  this  exception  the  lamellas  extend  upon 
the  flattened  space  at  the  bottom  of  the  cup,  many  of  them  continuing 
to  the  center,  coalescing  and  forming  a  narrow,  curving  crest.  This 
species  may  be  distinguished  by  the  very  fine  lamellae  at  the 
margin. 

Formation  and  locality.  Corniferous  limestone,  near  Louisville, 
Kentucky- 

Zaphrentis  aistnulata,  n.  sp. 

Corallum  simple,  elongate  turbinate,  sometimes  gradually  and  reg- 
ularly, at  other  times  abruply  curving,  so  that  one  portion  is  at  right 
angles  to  the  other;  exterior  with  strong  annulations,  which  are  fre- 
quently at  quite  regular  distances  apart,  and  numerous  moderately 
strong  concentric  strife  ;  tabulge  usually  flat,  curving  downward  toward 
the  margin,  extending  nearly  the  entire  diameter  of  the  corallum  ; 
number  of  lamella3  120,  the  smaller  ones  rudimentary. 

Formation  and  localities.  Corniferous  limestone.  Falls  of  the  Ohio 
and  Charlestown,  Indiana. 
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Zaphrentis  KifAPPi,  n.  sp. 

Corallum  simple,  sub-cylindrical,  small,  the  attached  portion  broad, 
expanding  only  on  one  side  of  the  apex,  and  giving  to  the  corallum  a 
very  oblique  growth  ;  diameter  essentially  uniform  throughout  the 
entire  length  ;  exterior  with  numerous  oblique  wrinkles  and  annula- 
tions ;  longitudinal  striations  somewhat  obscure;  when  decorticated,  the 
internal  striai  are  broad  and  smooth,  7  in  the  space  of  10  mm.;  height  of 
corallum  35  mm. ;  diameter  of  calix  15  mm. ;  number  of  lamellae  25  to 
30,  of  uniform  size,  extending  nearly  to  the  center,  leaving  a  smooth,  flat 
space  5  mm.  in  diameter.  The  great  expansion  on  one  side  of  the 
apex,  the  very  oblique  annulations  and  few  lamellas  of  this  species  are 
characteristics  by  which  it  is  easily  distinguished. 

Formation  and  locality,  Corniferous  limestone,  Charlestown, 
Indiana. 

Zaphrentis  foliata,  n.  sp. 

Corallum  simple,  elongate  turbinate,  curved ;  surface  with  frequent 
narrow  annulations  and  occasional  constrictions;  external  stria- 
tions distinct;  height  of  corallum  70  mm.,  diameter  of  the  calix  25 
mm.,  depth  20  mm.;  lamellae  about  70,  of  nearly  uniform  size,  and 
thickened  at  the  margins,  alternating  and  thin  below  ;  the  principal 
lamellae  fasciculate  and  extend  to  within  a  short  distance  of  the  cen- 
ter, leaving  a  smooth,  concave  space  3  mm.  in  diameter.  In  a  trans- 
verse section  the  corallum  appears  as  if  composed  of  numerous  thin, 
invaginated  laminae,  in  that  respect  resembling  Cyatliophyllum  exfolia- 
tum,  but  that  species  is  much  stronger  and  coarser  in  appearance. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Zaphrextis  ijtclinata,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  curved;  in  decorticated 
specimens  the  internal  strise  are  sharp  and  prominent ;  attached  por- 
tion broad  ;  height  of  corallum  50  mm.;  diameter  of  the  calix  25  mm.,  a 
space  at  the  bottom  10  mm.  in  diameter  slightly  convex  and  very 
oblique  to  the  axis  of  the  corallum;  number  of  lamellae  from  80  to  90, 
alternating  in  size,  the  smaller  ones  extending  a  short  distance  on  the 
sides,  the  principal  ones  extending  to  the  center,  contorted  and  coalesc- 
ing with  the  oblique  tabula3 ;  fossette  commencing  a  short  distance 
from  the  center  and  continuing  to  the  anterior  margin. 

formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

ZAPHRE]srTis  irregularis,  n.  sp. 

Corallum  simple,  irregularly  turbinate,  straight  or  slighty  curved  ; 
exterior  with   frequent   prominent   annulations  and   fine  concentric 
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strife ;  external  strife  fine,  distinct.  At  irregular  intervals  are  rows 
of  spines  having  a  diameter  at  tlie  base  of  1  m.  and  a  length  of  from 
2  to  3  mm.,  about  4  in  the  space  of  5  mm.;  number  of  lamellae  90, 
alternating  in  size.  This  species  may  be  distinguished  by  its  promi- 
nent, irregular,  annulations  and  the  concentric  rows  of  spines. 

Formation  and  localitij,  Corniferous  limestone,  Charlestown, 
Indiana. 

ZaPHRENTIS    CONCAYA,  Ql.   S]J. 

Corallum  simjDle,  turbinate,  regularly  curved;  height  25  mm.;  diam- 
eter of  the  calix  20  mm.,  depth  10  mm.,  the  sides  of  the  calix  quite 
abruptly  descending  to  within  4  mm.  of  the  center,  where  there  is  a 
narrow  elevation  surrounding  an  abrupt  concavity  of  5  mm.  in  diam- 
eter; fossette  narrow,  deep,  indenting  the  margin  of  the  concave 
space  and  extending  to  the  anterior  margin  of  the  calix  ;  number  of 
lamellaj  70,  alternating  in  size,  a  few  extending  to  the  center  ;  tabulae 
concave  in  the  center,  outer •  portion  bending  abruptly  downward, 
intermediate  portion  convex. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Zaphrentis  Herzeri,  n.  sj). 

Corallum  simple,  turbinate,  straight  or  curved ;  frequently,  and 
especially  in  young  individuals,  the  anterior  side  is  flattened ;  base 
acute,  quite  regularly  expanding  to  the  calix  ;  exterior  with  numerous 
rounded  annulations  and  concentric  strife;  external  strife,  in  all 
the  individuals  observed  obscure;  sometimes  attaining  a  height  of  40 
mm.,  but  usually  30  mm.;  diameter  of  the  calix  from  15  to  20  mm., 
depth  from  10  to  15  mm.,  more  or  less  oval,  usually  flattened  near  the  y 
margin,  then  abruptly  sloping  to  the  center ;  fossette  narrow,  extend- 
ing from  the  center  nearly  to  the  anterior  margin ;  number  of  lamellfe 
from  60  to  70,  alternating  in  size,  the  smaller  ones  not  more  than  5 
mm.  in  length,  the  others  extending  to  the  center  of  the  cup,  not 
twisted  or  elevated.  This  species  has  been  included  with  Heliopliyllum 
exiguum  by  Dr.  C.  Eominger,  Geological  Survey  of  Michigan,  but  the 
form  is  entirely  different  and  there  are  no  traces  of  heliophylloid  struc- 
ture ;  from  Z.  ungnla  it  may  be  distinguished  by  its  less  compressed 
form,  and  the  entirely  different  character  of  the  center  of  the  calix. 

Formation  and  locality,  Corniferous  limestone,  Louisville,  Ken- 
tucky. 

Zaphrentis  curvata,  n.  sp^ 
Corallum    simple,    turbinate,   curved,    base    acute,    regularly    ex- 
panding to  the  calix ;  exterior  with   numerous  sharp  annulations  of 
growth  and  concentric   striae ;    external   stria?  distinct,    12    in   the 
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space  of  10  mm.;  height  of  corallum  40  mm.,  diameter  of  the  calix  60 
mm.,  depth  10  mm.,  sides  nearly  vertical,  bottom  flat,  15  mm. 
iu  diameter;  fossette  narrow,  not  extending  to  the  margin,  position 
variable;  number  of  lamella  from  60  to  70,  alternating  in  size,  more 
nearly  uniform  at  the  margin  than  below.  The  smaller  lamella?  are  5 
mm.  in  length,  the  others  from  that  point  are  much  more  conspicuous 
than  above,  usually  extending  to  within  5  mm.  of  the  center,  leaving 
a  flat,  smooth  space  of  10  mm.  in  diameter,  but  sometimes  extending 
on  the  tabula?,  coalescing  with  it,  and  occasionally  a  few  continuing  to 
the  center. 

Formation  and  locality.  Corniferous  limestone,  Crab  Orchard, 
Kentucky. 

Za-FHrentis  gravis,  n.  sp. 

Corallum  simple,  turbinate,  regularly  curved  or  tortuous,  gradually 
expanding ;  exterior  with  numerous  sharj?  annulations  and  constric- 
tions, caused  by  intermittent  growth;  external  stria?  very  distinct^ 
from  8  to  10  in  the  space  of  10  mm.,  when  decorticated  presenting  an 
invaginafced,  somewhat  cystose  appearance;  height  of  corallum  70 
mm.,  diameter  of  the  calix  40  mm.  Of  the  numerous  individuals  ob- 
served the  sides  of  the  calix  are  broken  so  that  its  true  form  cannot  be 
ascertained ;  number  of  lamella?  from  60  to  70,  alternating  iu  size,  the 
larger  ones  usually  extending  to  within  5  mm.  of  the  center,  leaving  a 
flat,  smooth  space  of  10  mm.  iu  diameter  ;  occasionally  a  few  extend 
to  the  center  but  are  not  iDrominent ;  tabulse  broad.  This  species  most 
closely  resembles  Z.  curvata,  but  is  much  more  solid,  and  the  lamella, 
as  they  approach  the  flat  space  at  the  bottom  of  the  calix,  are  not  so 
prominent. 

Formation  and  locality.  Corniferous  limestone,  Crab  Orchard, 
Kentucky. 

Zaphrentis  traksyersa,  n.  sp. 
Corallum  simple,  turbinate,  curved,  attached  portion  broad,  not  reg- 
ularly expanding  to  the  calix  ;  decorticated  specimens  have  numerous 
sharp  annulations  caused  by  intermittent  growth,  but  not  presenting 
an  invaginated  appearance;  height  of  corallum  50  mm.,  diameter  at 
the  base  15  mm.;  calix  somewhat  campanulate,  diameter  30  mm., 
depth  15  mm.  There  are  two  narrow  fossettes  situated  opposite  each 
other  (one  more  conspicuous  than  the  other),  commencing  near  the 
center  and  continuing  to  the  margins;  number  of  lamella?  from  75  to 
90,  alternating  in  size,  about  5  of  the  principal  lamella?  extend  across 
the  bottom  of  the  calix,  connecting  with  those  of  the  opposite  side, 
generally  at  right  angles  to  the  fossette,  though  sometimes  oblique  ; 
the  lamella?  situated  between  these  coalesce  with  them  a  short  distance 
from  the  center,  the  remaining  larger  lamellae  converge  toward  the 
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center,  extendiug  to  those  crossing  the  bottom,  their  extremities 
coalescing  and  curving.  This  species  is  very  characteristic  and  is 
easily  distinguished  from  any  other. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

ZaPHRENTIS   ELEGANS,  01.  sp. 

Corallum  simple,  turbinate,  usually  slightly  compressed,  acute  at 
the  base,  regularly  expanding  to  the  calix ;  exterior  with  concentric 
wrinkles  and  undulations,  external  stride  distinct,  14  in  the  space  of  10 
mm.;  when  decorticated  the  internal  stria  are  usually  broad,  equal  to 
one-half  the  number'  of  the  lamella3 ;  corallum  usually  about  70  mm.  in 
height,  diameter  of  the  calix  30  mm.,  depth  20  mm.,  sides  abrupt,  an 
oval  space  at  the  bottom  smooth  or  with  the  lamellae  faintly  indicated  ; 
fossette  usually  dextral,  consisting  of  a  deep,  elongate  depression  at 
the  bottom  of  the  cnp,  but  faintly  indicated  on  the  sides  ;  number  of 
lamella  from  SO  to  90,  alternating  in  size,  thickened  and  sub-angular 
at  the  margin,  becoming  very  thin  and  fragile  below.  This  species 
may  be  distinguished  from  Z.  profimda  by  its  compressed  form,  shal- 
lower calix  and  finer  lamellaj ;  from  Z.  nitida  by  its  compressed  form, 
narrower  flattened  space  at  the  bottom  of  the  calix  and  somewhat 
finer  lamella. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Zaphrentis  coxvoluta,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  regularly  curved,  acute  at 
the  base,  regularly  expanding  to  the  calix,  slightly  compressed,  oblique; 
decorticated  specimens  presenting  a  somewhat  smooth  appearance ; 
internal  stria  not  prominent ;  height  of  corallum  70  mm,;  diameter  of 
calix  40  mm.,  depth  25  mm.,  a  space  at  the  center  12  mm.  in  diameter 
flat  and  smooth  ;  number  of  lamella  100,  alternating  in  size,  the 
smaller  ones  about  15  mm.  long;  usually  from  2  to  4  adjacent  prin- 
cipal lamella  coalesce  and  fasciculate,  becoming  twisted  and  extending 
to  within  6  mm.  of  the  center;  fossette  obscure  or  obsolete.  This 
species  may  be  recognized  by  the  conspicuous  coalescing  and  fascicu- 
lating  of  the  lamella  and  their  decided  twisted  appearance  after  coal- 
escing. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

ZaPHRENTIS   CONTORTA,  71.  sp. 

Corallum  simple,  turbinate,  slightly  and  regularly  curved ;  exterior 
quite  smooth  when  decorticated;  internal  stria^"  fine  and  distinct,  14  in 
the  space  of  10  mm.;  height  of  corallum  30  mm.;  diameter  of  the  calix 
25  mm.;  fossette  sinistral,  at  the  bottom  deep,  pyriform,  narrower  and 
less  conspicuous  on  the  sides;  number  of  lamella  from  90  to  100,  alter- 
[Sen.  Doc.  No.  38.]  56 
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nating  in  size,  smaller  ones  short,  frequently  coalescing  with  the 
others,  which  fasciculate,  coalesce  and  extend  to  the  center  and  are 
much  twisted,  presenting  a  very  irregular  appearance ;  tabulge  large, 
convex. 

Formation  and  locality.     Corniferous  limestone,  Canada  West. 

Zaphrektis  venusta,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  acute  at  the 
base,  regularly  and  quite  rapidly  expanding  to  the  calix;  exterior  with 
concentric  wrinkles  and  undulations  of  growth;  external  strias  distinct, 
10  in  the  space  of  10  mm.;  height  of  corallum  60  mm.,  diameter  of  the 
calix  40  mm.,  depth  20  mm.,  sides  nearly  vertical,  walls  very  thin  ; 
tabulae  broad,  concave  at  the  center,  the  outer  portion  bending  down- 
ward, the  intermediate  space  convex;  fossette  sinistral,  narrow,  not 
conspicuous;  number  of  lamellae  108,  thin,  of  nearly  uniform  thickness, 
alternating  in  length,' the  principal  ones  extending  nearly  to  the 
center,  leaving  a  small  oval  concave  space  about  6  mm.  in  length. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Genus  Elasmophyllum;,  nov.  gen. 
Corallum  simple,  turbinate,  lamellae  extending  to  the  center,  twisted 
or  not,  interlamellar  cysts  continuing  to  the  center ;  no  tabula?. 

Elasmophyllum  .attenuatum,  n.  sp. 

Corallum  simple,  elongate  turbinate,  straight  or  very  slightly  curved, 
height  130  mm.,  acute  at  the  base,  regularly  expanding  to  calix ;  ex- 
terior with  numerous  fine,  distinct,  concentric  strias  and  anuulations, 
external  stria?  conspicuous;  w^hen  decorticated  the  internal  stride  are  very 
obscure;  number  of  lamella3  about  60, alternating  in  size,  the  principal 
ones  extending  to  the  center  and  twisted  ;  no  tabulae  ;  the  vesicles 
between  the  lamellae  numerous  and  extending  to  the  center  ;  the  sides 
of  the  lamellae  with  conspicuous  longitudinal  stria?.  Several  individuals 
of  this  species  have  been  observed,  but  the  calix  of  each  is  imperfect  so 
that  its  true  form  cannot  be  ascertained,  but  the  species  is  easily 
distinguished  by  its  straight  or  nearly  straight  regularly  expanding 
form,  the  strong  lamellae,  the  vesicles  extending  to  the  center  and  the 
absence  of  tabulae. 

Fortnation  and  locality.  Corniferous  limestone.  New  York  and 
Canada. 

CYATHOPHYLLUM,  Goldfuss. 

Cyathophyllum  (Elasmophyllum)  intervesiculum,  n.  sp. 
Corallum  simple,  elongate  turbinate  or  sub-cylindrical,  exterior  with 
numerous  narrow  annulations  and  constrictions  ;  external  stria  very 
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distinct,  6  in  the  space  of  10  mm.;  when  decorticated  the  corallum 
presents  an  invaginated  appearance  ;  internal  striae  irregular  and  in- 
terrupted ;  height  of  corallum  200  mm.  or  more ;  calix  infundibuliform, 
diameter  50  mm.,  depth  40  mm.;  fossette  extending  from  near  the 
center  to  the  margin,  moderately  conspicuous ;  number  of  lamellas 
110,  of  uniform  size,  extending  to  or  nearly  to  the  center  ;  interlam- 
ellar  cysts  prominent,  more  conspicuous  than  the  lamellee,  which  they 
sometimes  almost  entirely  obscure. 

The  tabulae  are  not  distinct  and  it  is  possible  that  they  do  not  exist 
in  which  case  this    species  must    be  placed  in  the  genus  Elasmo- 

PHYLLUM. 

Formation  and  locality.    Corniferous  limestone,  Leroy,  New  York. 

CtATHOPHYLLUM   EXFOLIATUM,  11.   sp. 

Corallum  simple,  elongate  turbinate  or  sub-cylindrical,  exterior  with 
concentric  wrinkles  and  undulations  of  growth;  external  striae 
conspicuous,  G  in  the  space  of  10  mm.;  length  of  an  adult  individual 
from  80  to  90  mm.;  diameter  of  the  calix  35  mm.,  depth  25  mm.,  sides 
quite  regularly  sloping  to  the  center  ;  number  of  lamella?  GO,  broad, 
rounded  and  of  uniform  size  at  the  margin,  becoming  thinner  and 
alternating  below,  the  principal  lamellae  extending  to  the  center,  where 
they  are  twisted,  not  elevated.  In  a  section  the  corallum  has  the 
appearance  of  being  formed  of  very  thin  superimposed  laminae ;  when 
partially  decorticated  the  exterior  has  the  appearance  of  a  Ci/sfip7iyl- 
lum  ;  these  characters  and  the  flat,  fragile  appearance  of  the  lamellae 
near  the  margin  readily  distinguish  it  from  any  other  species. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

CtATHOPHTLLUM    CAXALICULATUir,  U.    Sp. 

Corallum  simple,  elongate  turbinate  or  sub-cylindrioal,  massive ;  in 
decorticated  specimens  mternal  stria?  irregular,  interrupted  ;  the  largest 
fragment  observed  has  a  height  of  150  mm.,  diameter  for  nearly  the  en- 
tire length  50  mm.  From  the  nearly  uniform  diameter  of  this  speci- 
men it  is  evident  that  the  length  of  a  perfect  individual  Avould  be 
much  greater  than  that  given  above ;  number  of  lamelhi?  about  220, 
alternating  in  size,  the  smaller  ones  being  scarcely  more  than  rudi- 
mentary, the  principal  ones  continuing  to  the  bottom  of  the  calix,  where 
there  is  an  elevation  40  mm.  in  length  and  20  mm.  in  breadth  ;  where 
the  lamella?  are  broken  away  it  has  an  elevation  of  about  10  mm., 
where  they  are  perfect  it  is  slightly  elevated,  and  along  the  middle  is 
a  deep  depression,  which  is  a  continuation  of  the  lateral  fossette  ;  the 
bottom  of  the  calix  has  a  close  resemblance  to  that  of  Zaplircntis  com- 
pressa,  but  in  other  respects  the  two  forms  are  extremely  different. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Oiiio. 
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Cyathophyllum  impositum,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  gradually 
expanding;  exterior  with  frequent  sharp  constrictions,  caused  by 
intermittent  growth,  giving  to  the  corallum  the  appearance  of  being 
composed  of  a  series  of  invaginated  calices  ;  external  striae  conspicu- 
ous; height  of  corallum  80  mm.;  diameter  of  the  calix  40  mm.,  depth  30 
mm.,sides  quite  regularly  sloping  to  the  center;  a  narrow  fossette  on  both 
anterior  and  posterior  sides  connected  by  a  shallow  depression;  number 
of  lamellae  from  100  to  110,  alternating  in  size,  somewhat  thickened 
near  the  margin,  becoming  very  thin  and  sharp  on  the  sides  of  the 
calix;  principal  lamellEe  extending  to  the  depression  at  the  bottom  of 
the  calix;  on  the  sides  of  the  lamella,  at  right  angles  to  the  margin 
are  numerous  rounded  strias,  sometimes  projecting  beyond  the  margins 
and  forming  denticulations,  but  usually  causing  the  margin  to  appear 
obscurely  crenulated  ;  the  striae  have  the  same  direction  as  those 
of  Heliophyllum,  but  they  are  not  distinct  or  continuous  enough  to 
place  the  species  under  that  genus. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

CyATHOPHYLLUM    DEPRESSUM,  71.  SJ). 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  exterior  with 
annulations  and  undulations  of  growth  and  very  prominent  longitu- 
dinal striae,  of  which  there  are  8  in  the  space  of  10  mm.;  height  of 
corallum  80  mm.,  regularly  expanding;  diameter  of  calix  40  mm., 
depth  of  anterior  side  35  mm.,  sides  parallel  with  the  exterior 
wall,  a  space  at  the  bottom  20  mm.  in  diameter  flat,  with  a  deep 
depression  at  the  center;  the  fossette  consists  of  a  deep  depression 
sinistral  to  the  center,  its  continuation  on  the  side  is  obscurely  indica- 
ted; number  of  lamellae  from  80  to  90,  alternating  in  size,  the  smaller 
ones  very  thin,  extending  to  the  flattened  space  at  the  bottom  of  the 
calixjthe  larger  ones  fasciculating  and  extending  to  the  center  where  they 
are  slightly  twisted  ;  the  interlamellar  cysts  are  prominent,  elongate, 
sometimes  obscuring  the  smaller  lamellfe. 

Formatio7i  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Cyathophyllum  arctifossa,  n.  sp. 

Corallum  simple,  turbinate  straight  or  curved,  sometimes  regularly 
expanding  from  a  conical  apex,  at  other  times  the  diameter  at  the 
base  is  greater  than  at  a  short  distance  above;  exterior  with  concenti-ic 
wrinkles  and  moderately  prominent  annulations;  height  of  the  corallum 
80  mm.;  calix  broadly  campanulate,  having  a  diameter  of  50  mm.,  and 
a  depth  of  25  mm.;  fossette,deep,  narrow,  commencing  about  8  mm.  from 
the  center  and  continuing  to  the  anterior   margin;  number  of  lamelffi 
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120,  of  nearly  uniform  thickness,  alternating  in  length,  the  larger  ones 
as  they  approach  the  bottom  fasciculate,  a  few  continue  to  the  center, 
coalescing  with  the  tabulae. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

CyATHOPHYLLUM  VESICULATUil,  U.  sp. 

Uorallum  simple,  elongate  turbinate,  attenuate  below,  curved,  regu- 
larly expanding  to  the  calix,exterior  with  gentle  undulations  of  growth; 
height  35  ram.;  diameter  of  calix  20  mm.,  depth  15  mm.,  sides  regu- 
larly sloping  to  the  center;  number  of  lamellte  60,  slightly  alternating 
in  size,  very  thin,  the  principal  ones  extending  to  the  center  of  the 
calix,  not  twisted.  The  interlamellar  cysts  are  small,  but  very  distinct, 
giving  to  the  corallum  somewhat  the  appearance  of  a  Cystiphyllum:. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Cyathophyllum  bullatum,  n.  sp. 

Corallum  simple,  turbinate,  attenuate  below;  calix  broadly  expanded ; 
external  striae  very  distinct,  12  in  the  space  of  10  mm.;  wben 
decorticated  the  stria3  are  smooth,  G  in  the  space  of  10  mm;  tabulse 
broad,  flat;  height  of  corallum  60  mm. ;  diameter  of  calix  35  mm., 
having  at  the  margin  8  lamella  in  the  space  of  10  mm.,  alternating  in 
size,  the  principal  ones  becoming  very  thin  and  prominent  below  ;  at 
the  bottom  is  a  flat  space  10  mm.  in  diameter,  sometimes  smooth  and 
sometimes  with  the  lamella  faintly  indicated;  the  interlamellar 
cysts  are  elongate,  very  prominent,  frequently  entirely  obscuring  the 
smaller  lamellae. 

Formation  and  locality.     Corniferous  limestone,  Canada  West. 

Cyathophyllum  coh^eren'S,  n.  sp. 

Corallum  simple  or  compound,  elongate  turbinate  ;  exterior  with 
undulations  of  growth,  striae  fine,  distinct ;  height  of  corallum 
45  mm.;  calix  shallow  campanulate,  with  a  diameter  of  from  15 
to  20  mm.,  depth  6  mm,;  number  of  lamellae  80,  of  nearly  uniform 
size  at  the  margin,  alternating  below,  the  larger  ones  extending  to  the 
center  where  they  are  twisted  elevated  and  forming  a  false  columella 
of  about  3  mm.  in  diameter;  on  the  inner  surface  of  the  calix  are 
numerous  small  cysts  which  sometimes  obscure  the  lamellae. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Cyathophyllum  septatum,  n.  sp. 
Corallum  simple,  elongate  turbinate  or  sab-cylindrical,  exterior  with 
frequent  constrictions,  caused  by  intermittent  growth,  and  numerous 
concentric  wrinkles;  when  decorticated  the  margins  of  the  lamellee  with 


446  Thirty-fifth  Report  ox  the  State  Museum. 

the  intermediate  structure  are  usually  shown  ;  height  of  corallum  60 
mm.,  diameter  of  the  calix  20  mm.,  number  of  lamellae  60,  of  nearly  uni- 
form thickness,  alternating  in  length,  the  principal  ones  extending  to 
■\vithin  a  short  distance  of  the  center,  leaving  a  smooth  flat  space  4 
mm.  in  diameter. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  th^  Ohio. 

Cyathophyllum  perfossulatum,  n.  sp. 

Corallum  simple,  broadly  turbinate,  robust,  sometimes  contracted 
above,  exterior  with  numerous  concentric  wrinkles  and  striations,  with 
constrictions  caused  by  intermittent  growth  ;  diameter  of  the  calix 
50  mm.,  depth  25  mm.,  quite  regularly  concave  ;  fossette  deep,  broad, 
extending  from  near  the  center  to  the  margin;  number  of  lamellae  75 
alternating  in  size,  the  smaller  ones  extending  only  a  short  distance 
from  the  margin,  the  others  are  very  thin,  all  extending  to  within  a 
short  distance  of  and  a  few  quite  to  the  center,  coalescing  and  forming 
a  narrow  elongate  crest;  margins  of  lamella  denticulate,  no  strige  on 
the  sides ;  interlamellar  space  strongly  vesiculose. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Cyathophyllum  coxcentricum,  n.  sp. 

Corallum  simple,  turbinate,  regularly  curved,  solid,  exterior  with 
undulations  of  growth  and  numerous  fine  concentric  rugose  stria  ; 
longitudinal  strige  distinct ;  height  of  corallum  50  mm.;  diameter  of 
the  calix  30  mm.,  depth  20  mm.,  sides  quite  regularly  concave,  a  space 
at  the  bottom  10  mm.  in  diameter  flat;  fossette  extending  from  near 
the  center  to  the  anterior  margin ;  number  of  lamella  100,  of  nearly 
uniform  size  at  the  margin  of  the  calix,  alternating  below ;  in  some 
specimens  the  i^rincipal  lamella  extend  to  the  margin  of  the  flattened 
area,  ending  abruptly,  leaving  the  central  portion  smooth,  in  others 
they  extend  to  the  center,  though  abruptly  becoming  much 
smaller  at  the  margin  of  the  flat  space;  when  decorticated  the  internal 
striae  are  crenulated  or  united  by  septa. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Cyathophyllum  scalenum,  oi.  sp. 
Corallum  simple,  turbinate,  compressed,  acute  at  the  base,  regularly 
expanding  to  the  calix,  exterior  with  undulations  and  constrictions 
caused  by  intermittent  growth;  stria  distinct,  9  or  10  in  the 
space  of  5  mm.;  calix  very  oblique;  length  of  posterior  side  of 
corallum  25  mm.  of  anterior  75  mm.;  diameter  of  calix  50  mm.,  depth 
20  mm.,  quite  regularly  concave ;  fossette  conspicuous,  commencing 
at  the  center  and  continuing  to  the  anterior  margin;  number  of  lam- 
ella 110,  alternating  in  size;  within  a  short  distance  of  the  center  the 
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principal  lamellae  coalesce  and  fasciculate,  each  fascicle  being  composed 
of  from  2  to  7  lamellae ;  after  coalescing  they  continue  nearly  to  the 
center  and  become  twisted.  When  the  lamellae  are  perfect  they  have, 
at  their  margins,  slender  spiuules  about  .75  mm.  in  length,  8  in  the 
space  of  5  mm.,  forming  a  very  prominent  feature,  but  most  conspicu- 
ous oir  the  intermediate  smaller  lamellae,  the  margins  of  the  principal 
ones  usually  being  broken.  On  the  sides  of  the  lamellae  are  rounded 
striations  continuing  a  short  distance  from  the  margin,  but  not  of 
sufficient  prominence  or  extent  to  place  the  species  in  the  genus  Heli- 

OPHTLLUM. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Ctathophtllum  perpltcatum,  n.  sp. 

Corallum  simple,  turbinate,  curved,  obtuse  at  the  base,  quite  rapidly 
expanding  for  a  short  distance,  then  continuing  of  nearly  uniform 
diameter;  exterior  with  shallow  grooves,  concentric  wrinkles  and  very 
distinct,  fine,  concentric  stria?;  longitudinal  stria?  distinct,  8  in  the 
space  of  5  mm.;  when  decorticated  it  presents  a  somewhat  cystose  ap- 
pearance ;  height  of  corallum  60  mm.;  diameter  of  the  calix  30  mm., 
depth  10  mm.,  a  space  at  the  bottom  10  mm.  in  diameter,  slightly 
convex  and  corrugated  ;  fossette  obscure  or  obsolete  ;  number  of  lam- 
ellae 75,  alternating  in  size,  near  the  margin  of  the  cup  thickened  and 
angular,  thin  below;  the  principal  lamellae  continue  to  the  center 
on  the  convex  space  at  the  bottom  becoming  interrupted  and  having  the 
appearance  of  corrugations. 

Formatio7i  and  locality.  Corniferous  limestone.  Crab  Orchard, 
Kentucky. 

Ctathophtllum  robustum,  n.  sp. 
Corallum  simple,  elongate  turbinate  or  cylindrical,  when  decorti- 
cated appearing  as  if  formed  of  invaginated  calices,  each  of  which  con- 
sists of  thin,  superimposed  laminae  ;  external  costae  very  distinct,  4  or 
5  in  the  space  of  10  mm.;  concentric  stria?  coarse,  distinct;  when  de- 
corticated the  internal  costa?  have  numerous  transverse  elevations  at 
irregular  distances  apart  caused  by  the  interlamellar  cysts.  The 
largest  frasrment  observed  has  a  length  of  220  mm.  and  a  diameter  of 
110  mm.  For  a  space  of  from  20  to  30  mm.  from  the  margin  the  sides 
of  the  calix  are  sloping  at  an  angle  of  about  45°  to  the  axis  of  the  cor- 
allum, becoming  vertical,  then  becoming  flat  for  a  width  of  10  mm., 
thence  abruptly  descending,  frequently  to  a  depth  of  30  mm.;  this  deep 
depression  has  at  first  a  diameter  of  about  20  mm.,  gradually  narrowing 
below;  number  of  lamellae  from  100  to  130,  alternating  in  size,  the  prin- 
cipal ones  extending  nearly  to  the  flat  tabula  at  the  bottom  of  the 
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calix  ;  inter-lameilar  cysts  very  prominent,  frequently  obscuring  the 
lamellse,  near  the  margin  the  lamellge  sometimes  becoming  obsolete. 

Formation  and  localitij.  Corniferous  limestone,  near  Leroy,  New 
York. 

BLOTHEOPHYLLUM,  Billings. 

Blothrophyllum  multicalicatum,  n.  sp. 

Corallum  simple,  elongate  turbinate  or  sub-cylindrical ;  exterior 
with  numerous  abrupt  constrictions  caused  by  intermittent  growth, 
and  sharp  annulations  bearing  quite  prominent  spinules  ;  external 
costffi  distinct;  diameter  of  central  axis  25  mm,,  of  tabulse  15  mm.; 
calix  40  mm.  wide  ;  for  a  space  of  10  mm.  from  the  margin  the  sides 
are  fiat,  then  vertical,  a  space  at  the  bottom  20  mm.  in  diameter  flat 
smooth,  elevated ;  number  of  lamellae  120,  alternating  in  size,  the 
larger  ones  extending  to  the  margin  of  the  elevated  tabulae  at  the  bot- 
tom of  the  cup  ;  interlamellar  cysts  elongate,  conspicuous,  frequently 
partially  obscuring  the  lamellaj.  This  species  may  be  distinguished 
from  B.  decorticatum  by  the  different  form  of  the  calix,  finer  and  less 
conspicuous  lamella?,  and  more  compact  arrangement  of  the  expanded 
calix  margins. 

Formation  and  locality.     Corniferous  limestone,  Canada  "West. 

Blothrophyllum  papulosum,  n.  sp. 

Corallum  simple,  sub-cylindrical,  consisting  of  numerous  invagi- 
nated  calices,  each  of  which  is  formed  of  thin,  superimposed  laminae 
exterior  with  numerous  distinct,  concentric  strise,  of  which  there  are 
about  30  in  the  space  of  5  mm.,  frequently  arching  on  the  external 
costae,  which  are  very  prominent.  The  largest  fragment  observed  has 
a  length  of  170  mm.  and  a  nearly  uniform  diameter  of  50  mm.;  diam- 
eter of  central  axis  25  mm.;  calix,  shallow,  campauulate,  a  space  at 
the  bottom  from  10  to  15  mm.  in  diameter,  flat,  smooth;  number  of 
lamellae  from  90  to  100,  which  are  nearly  uniform  in  size  near  the 
margin  of  the  cup,  flattened,  broad,  alternating  in  size  and  be- 
coming thin  as  they  approach  the  center  ;  principal  lamellae  extending 
to  the  flat  area  at  the  bottom.  On  the  thickened  lamellfe, 
toward  the  margin,  are  numerous  prominent  pustules.  This 
species  may  be  distinguished  from  B.  decorticatum  as  fol- 
lows :  the  expanded  calix  margins  are  much  more  numerous,  more 
compact  and  more  distinctly  consist  of  thin,  superimposed  laminae ; 
the  lamellae  toward  the  margin  are  broad,  flattened,  and  with  very 
prominent  pustules;  the  epitheca  is  never  continuous  over  th'^  whole 
length  of  the  corallum. 

Formation  and  locality,     Corniferous  limestone,  Leroy,  New  York. 
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Blothrophtllum  siNuosuiT,  n,  sp. 

Corallum  simple,  elongate,  nearly  cylindrical  ;  all  the  specimens  ob- 
served are  in  a  decorticated  condition  ;  diameter  from  15  to  20  mm.; 
fragments  of  150  mm.  in  length  occur  of  uniform  diameter;  number 
of  lamellae  from  60  to  70,  alternating  in  size,  the  smaller  ones  being 
about  one-half  the  thickness  of  the  others,  the  principal  ones  extend 
nearly  to  the  center  of  the  calix,  the  extremities  becoming  slightly 
twisted;  a  space  of  from  2  to  3  mm.  in  diameter  at  the  center  smooth  ; 
the  tabulffi  are  slightly  concave,  the  outer  portion  bending  abruptly 
downward  at  right  angles  so  that  in  a  longitudinal  section  the  broken 
edges  of  the  outer  portion  appear  as  a  vertical  wall,  resembling  Dip- 

HYPHTLLU.M. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Blothrophtllum  promissum,  71.  sjj. 

Corallum  simple,  cylindrical,  elongate, diameter  from  15  to  25  mm.; 
number  of  lamellae  70,  alternating  in  size;  at  the  bottom  of  the  calix 
is  a  fiat  area,  either  smooth  or  with  the  lamella  but  faintly  indicated. 
In  the  decorticated  condition  in  which  this  species  and  B.  sinuosum 
occur  it  is  not  possible  to  separate  them  by  external  characters,  but 
the  calix  in  one  species  has  the  lamellae  extending  nearly  to  the  cen- 
ter, abruptly  ending  and  the  extremities  twisted,  and  the  other  having 
a  broad,  smooth  space  at  the  bottom  of  the  calix  and  lamella  not 
twisted  ;  these  characters  render  a  distinction  of  the  species  easy. 

Formation  and  locality.  Corniferous  limestone.  Falls  of  the 
Ohio. 
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HELIOPHYLLUil   ALTERXATUM,  n.  SJ). 

Corallum  simple,  turbinate,  usually  straight,  height  45  mm.;  diameter 
of  calix  35  mm.,  depth  20  mm.,  sides  nearly  vertical,  bottom  flat ; 
number  of  lamellae  from  70  to  80,  alternating  in  size,  the  larger  ones 
being  very  prominent,  extending  nearly  to  thecenter  of  the  cup,  coalesc- 
ing and  forming,  small,  irregular,  central  elevations.  At  the  mar- 
gin of  the  calix  the  lamellas  are  thick,  rounded,  growing  thinner  as 
they  approach  the  bottom  of  the  calix  ;  denticulations  of  the  lamellae 
prominent,  appearing  as  spinules,  six  in  the  space  of  5  mm.  This 
species  may  be  -distinguished  by  the  pronounced  difference  in  the 
size  of  the  lamellae  and  the  nearly  vertical  sides  of  the  calix. 

Formation  and  locality.  Corniferous  limestone.  Falls  of  the 
Ohio. 

[Sen.  Doc.  No.  38.]  57 
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Heliophyllum  incrassatum,  n.  sp. 

Corallum  simple,  turbinate,  lieight  40  mm.;  diameter  of  the  calis  30 
mm.,  depth  15  mm.,  sides  near  the  margin  flat  or  rounded,  then  quite  ab- 
ruptly descending,  a  space  at  the  bottom  10  mm.  in  diameter  flat; 
fossette  conspicuous;  number  of  lamellae  56,  alternating  in  size,  the 
smaller  ones  being  about  one-third  the  thickness  of  the  others  ;  the 
greater  portion  of  the  lamella  extend  only  to  the  flat  space  at  the  bot- 
tom of  the  calix,  from  that  point  about  15  are  very  much  thickened 
and  extend  to  the  center,  straight  or  slightly  flexuous;  denticulations 
moderately  prominent,  from  6  to  8  in  the  space  of  5  mm.,  near  the 
margin  wide,  becoming  narrow  and  spiniform  below. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  acumixatum,  n.  sp. 

Corallum  simple,  turbinate,  regularly  curved,  length  of  anterior 
side  50  mm.,  of  posterior  25  mm.;  diameter  of  the  calix  40  mm.,  depth 
30  mm.,  a  space  at  the  bottom,  25  mm.  in  diameter,  depressed  convex ; 
fossette  conspicuous,  extending  from  the  convex  space  at  the  bottom 
to  the  anterior  margin  ;  number  of  lamellfe  80,  alternating  in  size, 
margins  broadly  angular;  the  larger  ones  extend  upon  the  tabulae,  but 
do  not  reach  the  center;  denticulations  very  prominent,  sometimes 
extending  nearly  1  m,  beyond  the  margins  of  the  lamellte,  from  3  to  4 
in  tiie  space  of  5  mm. 

Formation  and  locality,     Corniferous  limestone,  Ontario. 

Heliophyllum  vexatum,  n.  sp. 

Corallum  simple,  turbinate,  regularly  curved  ;  exterior  with  sharp 
ridges  of  growth  ;  height  of  corallum  40  mm.;  diameter  of  calix  35 
mm.,  depth  15  mm.,  a  space  at  the  bottom,  20  mm.  in  diameter,  de- 
pressed convex;  fossette  conspicuous,  situated  on  the  anterior  side; 
number  of  lamellae  90,  alternating  in  size,  thelarger  ones  continuing  to 
the  center  of  the  calix,  becoming  flexuous  or  slightly  twisted,  adjacent 
ones  frequently  coalescing  ;  denticulations  prominent,  5  in  the  space 
of  5  mm. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  imbricatum,  «,  5;;. 

Corallum  sub-cylindrical  or  elongate  turbinate,  gradually  expanding; 
exterior  with  numerous  sharp  ridges  of  growth ;  when  decorticated 
the  internal  costaB  present  a  peculiar  imbricated  appearance,  the  imbrica- 
tion being  toward  the  base ;  diameter  of  calix  from  30  to  40  mm., 
depth  15  mm.,  a  space  at  the  bottom  15  mm.  in  diameter  flat ;  fossette 
conspicuous,  extending  from  near  the  center  to  the  margin;  number 
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of  laraellffi  70.  of  nearly  uniform  size  at  the  margin,  alternating  on  the 
sides  of  the  calix,  the  larger  ones,  extending  to  the  center,  straight  or 
slightly  flexuous:  denticulations  spiniform,  prominent,  3  in  the  space 
of  5  mm.  This  species  may  be  distinguished  from  H.  verticale  by 
the  imbricated  costal  and  the  extension  of  the  lamellae  to  the  center  of 
the  cup. 
•     Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Heliophtllum  yerticale,  n.  sp. 

Corallum  simple,  elongate  turbinate,  straight  or  curved,  very  gradu- 
ally expanding;  exterior  with  numerous  sharp  ridges  of  growth; 
height  from  50  to  100  mm.;  diameter  of  the  calix  from  25  to  30 
mm.,  depth  15  mm.,  sides  abruptly  descending,  a  space  at  the  bottom 
from  10  to  15  mm.  in  diameter  flat  or  slightly  concave ;  number  of 
lamellae  from  75  to  80,  alternating  in  size,  the  larger  ones  extending  to 
within  a  short  distance  of  the  center,  abruptly  coalescing  with  the 
tabill^,  leaving  a  flat  or  concave  smooth  space  at  the  center ;  denticu- 
lations very  prominent,  spiniform,  6  in  the  space  of  5  mm. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  invagixatum,  n.  sp. 

Corallum  elongate,  gradually  expanding  ;  when  decorticated  it  has 
the  appearance  of  consisting  of  a  series  of  invaginated  calices  ;  height 
of  an  adult  individual  thirteen  centimetres;  diameter  of  calix  50  mm, 
depth  30  mm.;  when  the  lamella?  are  perfect  the  calix  is  somewhat 
bell-shaped,  when  broken  away  the  sides  of  the  calix  are  more  nearly  ver- 
tical and  the  bottom  is  flat  or  elevated  at  the  center;  number  of 
lamellas  90,  of  nearly  uniform  size  at  the  margin,  alternating  on  the 
sides,  principal  lamella?  extending  to  the  center,  flexuous  or  slightly 
twisted,  very  thin  and  prominent ;  from  5  to  7  denticulations  ni  the 
space  of  5  mm.  extending  to  within  10  mm.  of  the  center  of  the  calix. 

For?natio?i  and  locality.     Corniferotis  limestone.  Falls  of  the  Ohio 

HELIOPHYLLUil  .IIQUALE,  71.  Sp. 

Corallum  simple,  elongate,  straight  or  curved;  surface  with  angular 
ridges  of  growth;  height  of  corallum  14  centimetres;  diameter  of 
calix  40  mm.,  depth  30  mm.,  somewhat  bell  shaped ;  number  of 
lamellae  90,  of  uniform  size,  very  thin,  a  part  of  them  extending  to  the 
center  are  twisted  and  elevated ;  denticulations  uniform  in  width  with 
the  lamellae,  8  in  the  space  of  5  mm.;  fossette  obscure.  This  species 
may  be  distinguished  by  the  deep  calix,  very  thin,  uniform,  closely 
arranged  lamellae  and  thin  denticulations. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 


452  Thirty-fifth  Report  on  the  State  Museum. 

Heliophyllum  fasciculatum,  n.  $2). 

Corallum  simple,  elongate  turbinate;  height  130  mm.;  diam- 
eter of  the  calix  50  mm. ;  a  space  at  the  bottom  of  the  calix  from  10 
to  15  mm.  in  diameter  is  concave-conical ;  adjacent  to  this  depressed 
space  is  a  flat  area,  the  depressed  and  flat  portions  being  30  mm.  in 
diameter  ;  fossette  small ;  number  of  lamellae  110,  alternating  in  size, 
the  smaller  lamellse  extend  only  to  the  flattened  area,  the  larger  la- 
mella extend  to  the  margin  of  the  concave  conical  space,  and  a  few,  very 
much  thickened,  extend  to  the  center ;  6  denticulations  in  the  space  of 
5  mm. 

Formation  and  locality.     Oorniferous  limestone.  Falls  of  the  Ohio. 

Heliophyllum  axnulatum,  n.  sp. 

Corallum  simple,  elongate,  gradually  expanding,  usually  compressed ; 
exterior  with  prominent,  rounded  or  subangular  annulations  of  growth, 
which  are  sometimes  situated  at  quite  regular  distances  apart;  there  are 
also  concentric  wrinkles  and  fine  striations ;  longitudinal  striae  distinct ; 
number  of  lamella  from  60  to  75;  height  of  corallum  from  100  mm. 
to  150  mm.  or  more  ;  often  extremely  attenuate,  and  frequently  flat- 
tened from  compression.  In  many  examples  the  exterior  does  not 
well  preserve  evidence  of  the  generic  relations  of  the  fossil,  but  longi- 
tudinal sections  reveal,  in  a  beautiful  manner,  the  heliophylloid 
structure. 

Formation  and  localities.  Oorniferous  limestone,  Scott  and  Olarke 
counties,  Indiana,  and  Youngs'  farm,  Erie  county,  New  York. 

Heliophyllum  compactum,  n.  sp. 

Corallum  small,  sub-cylindrical  or  elongate  turbinate,  straight  or 
slightly  curved,  gradually  expanding;  exterior  with  broad  undulations 
of  growth,  also  concentric  wrinkles  and  fine  striations  ;  height  of  cor- 
allum 50  mm.;  calix  20  mm.  in  diameter,  depth  15  mm.,  sides 
nearly  vertical,  abruptly  expanding  near  the  margin ;  a  space  at  the 
bottom  of  the  calix  8  mm.  in  diameter,  flat ;  number  of  lamellaj  70,  of 
nearly  uniform  size  at  the  margin  of  the  calix,  alternating  on  the  sides  ; 
the  principal  lamellfe  extend  on  the  flattened  space  at  the  bottom 
abruptly  coalescing  with  the  tabulae,  leaving  a  smooth  area  5 
mm.  in  diameter;  denticulations  fine,  10  in  the  space  of  5  mm.;  no 
fossette ;  the  tabulae  are  nearly  flat  at  the  middle,  bending  abruptly 
downward  near  their  outer  margins. 

Formation  and  locality.     Oorniferous  limestone,  Falls  of  the  Ohio^ 

Heliophyllum  dentatum,  n.  sp. 
Corallum  turbinate,    straight  or   slightly   curved ;    exterior  with 
strong  concentric  wrinkles  and  striations ;  height  of  corallum  50  mm.^ 
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diameter  of  calix  40  mm.,  depth  20  mm.;  an  elevated  space  at  the  bottom 
10  mm.  in  diameter;  fossette  small  ;  number  of  lamellce  80,  thin,  of 
nearly  uniform  size  at  the  margin  of  the  calix,  alternating  below  ;  the 
principal  lamella  extending  to  the  center  of  the  cup  twisted  and 
elevated,  forming  a  false  columella  ;  deuticulations  very  prominent,  4 
or  5  in  the  space  of  5  mm. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  fecukdum,  n.  sp. 

Oorallum  small,  increasing  by  calicular  gemmation,  sometimes  con- 
nected for  nearly  their  entire  length ;  height  of  an  adult  individual  25 
mm.;  diameter  of  calix  13  mm.;  for  a  distance  of  4  mm.  from  the  mar- 
gin the  walls  of  the  cup  are  nearly  flat,  then  abruptly  descending  to  a 
plane,  smooth  area  4  mm.  in  diameter  at  the  bottom  of  the  calix  ;  num- 
ber of  lamellas  70,  of  uniform  size,  extending  to  the  flat  space  at  the 
bottom  of  the  calix;  den  ticulations  minute;  no  fossette.  From  one 
calix,  only  12  mm.  in  diameter,  proceed  5  buds.  From  H.  gemmatum 
it  is  easily  distinguished  by  its  smaller  size  and  entirely  different  form 
of  calix. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

HELIOPHTLLUil    GEMMATUM,  n.  Sp. 

Oorallum  rapidly  increasing  in  numbers  by  calicular  gemmation  ; 
height  usually  from  25  to  30  mm.;  diameter  of  calix  20  mm.,  depth  10 
mm.;  sides  quite  regularly  sloping  ;  a  space  at  the  bottom  of  the  calix 
3  mm.  in  diameter  flat,  smooth;  number  of  lamellae  70,  sometimes  of  uni- 
form size,  at  others  alternating,  extending  to  the  flat  space  at  the  center 
of  the  calix ;  deuticulations  minute,  16  in  the  space  of  5  mm.;  fossette 
small.  In  nearly  all  the  individuals  observed  there  are  from  3  to  5 
buds  growing  from  the  parent  corallunio 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  latericrescexs,  n.  sp. 

Oorallum  sub-cylindrical,  slightly  compressed,  simple  or  compound^ 
increasing  by  lateral  gemmation;  exterior  with  numerous  sharp  annu- 
lations  of  growth,  concentric  wrinkles  and  fine  striaj ;  largest  speci- 
men observed  10  centimetres  in  length,  having  a  nearly  uniform 
diameter  of  30  mm.;  depth  of  calix  15  mm.,  somewhat  bell-shaped, 
center  elevated  ;  number  of  lamelUy  from  90  to  100,  uniform  in  size 
near  the  margin  of  the  cup,  alternating  below  ;  the  principal  ones,  ex- 
tending to  the  center  of  the  cup,  are  twisted  and  elevated,  forming  a 
false  columella;  deuticulations  fine,  18  in  the  space  of  5  mm.     In  its 
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manner  of  growth,  deep  calix  with  false  columella,  very  fine  lamellae 
and  denticulations  it  is  easily  distinguished  from  any  other  species. 
Formation  and  localitg.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  pocillatum,  n.  sj). 

Corallum  simple  or  compound,  slender,  elongate,  very  gradually  in- 
creasing in  diameter;  lieighfc  of  corallum  70  mm.;  diameter  of  calix  20 
mm.,  depth  15  mm.,  sides  regularly  sloping  toward  the  center;  num- 
ber of  lamellre  70,  alternating  in  size.  Sometimes  there  is  a  small 
smooth  area  at  the  bottom  of  the  cup,  at  other  times  the  principal 
lamellae  continue  to  the  center  ;  denticulations  minute,  distinct.  This 
species  most  closely  resembles  H.  imhricata  and  H.  verticale,  but  may 
be  distinguished  by  its  more  slender  form,  different  appearance  when 
decorticated,  finer  lamellos  and  in  the  form  of  the  calix. 

Formation  and  localitij.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  distaks,  n.  sp. 

Corallum  simple,  turbinate,  straight  or  curved  ;  height  45  mm.; 
diameter  of  the  calix  45  mm.,  depth  20  mm.;  the  walls  of  the  calix 
for  an  area  of  8  mm.  from  the  margin  are  flat,  then  quite  abruptly  de- 
scending, a  space  at  the  center  15  mm.  in  diameter  gently  convex  ; 
number  of  lamellas  70,  of  uniform  size  at  the  margin,  alternat- 
ing below,  the  principal  lamelk^  extending  nearly  to  the  center  of  the 
calix ;  denticulations  thin,  3  in  the  space  of  5  mm.  This  species  in 
its  general  form  and  appearance  is  similar  to  H.  Ilalli,  but  the  lamellas 
are  much  thinnerand  the  denticulations  are  at  a  greater  distance  apart, 
there  being  in  that  one  six  in  the  same  space  occupied  by  three  in  this 
species. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Heliophyllum  lixeolatum,  n.  sp. 

Corallum  simple,  sub-cylindrical,  very  gradually  increasing  in  diam- 
eter. The  specimens  observed  are  compressed,  though  this  may  be  duo 
to  accident ;  diameter  of  calix  20  mm.,  depth  20  mm.,  sides  nearly 
vertical,  an  area  at  the  center  10  mm.  in  diameter  moderately  convex  ; 
fossette  narrow,  deep,  extending  from  the  convex  central  space  to  the 
margin  of  the  calix;  number  of  lamellre  80,  alternating  in  size,  the 
larger  oiies  extend  to  the  center  of  the  calix,  and  one  or  more  continue 
across  from  one  margin  to  tlie  other;  the  strife  on  the  sides 
of  the  lamellfB  are  very  fine,  there  being  frequently  20  in  the  space  of 
5  mm.,  and  though  the  margins  of  the  lamellre  are  crenulated  by  each  one 
of  the  striae,  it  is  only  at  somewhat  irregular  intervals  that  they  are 
prolonged  into  denticulations. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 
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Heliophtllum  aequum,  n.  sp. 

Coralluni  simple,  more  or  less  curved,  when  decorticated  presenting 
a  decidedly  iuvaginated  appearance;  height  50  mm.,  diameter  of  the 
calix  30  mm.,  depth  20  mm.,  the  margin  sub-quadrangular  in  outline, 
sides  nearly  vertical,  an  area  at  the  bottom  15  mm.  in  diameter  flat, 
smooth;  number  of  lamellte  90,  alternating  in  size,  the  larger  ones  being 
faintly  indicated  for  a  short  distance  on  the  tabulae  at  the  bottom  of 
the  calix ;  fossette  narrow,  deep.  This  species  may  be  distinguished 
by  the  broad,  smooth  area  at  the  bottom  of  the  calix. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  scyphulus,  n.  sjy. 

Corallum  simple,  turbinate,  regularly  curved  ;  surface  witii  frequent 
narrow  annulations  of  growth  and  fine  striations,  sometimes  with  com- 
paratively broad  undulations.  The  greater  portion  of  the  individuals 
observed  are  from  20  to  25  mm.  in  height ;  diameter  of  the  calix  about 
equal  to  the  height,  depth  15  mm.;  a  space  at  the  bottom  of  the  calix, 
when  the  lamellae  are  perfect,  flat  or  slightly  convex  ;  fossette  situated 
anteriorly,  not  extending  to  the  margin;  number  of  lamellis  60,  of 
uniform  size  at  the  margin,  alternating  below,  the  larger  ones  extend- 
ing to  the  center,  slightly  twisted,  occasionally  one  or  more  extending 
from  margin  to  margin  ;  center  of  tabulaj  flat,  the  outer  portion  bending 
abruptly  downward  ;  from  3  to  5  denticulations  in  the  space  of  5  mm. 
at.  a  distance  from  the  margin  very  prominent  and  spiniform. 
This  species  differs  from  H.  Ealli  in  the  form  of  the  calix,  thinner 
lamellse  and  more  distant  denticulations. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Heliophyllum  tenuimurale,  n.  sp. 

Corallum  simple,  turbinate,  curved,  usually  decorticated ;  internal 
cost^e  prominent;  height  of  corallum  30  mm.;  diameter  of  calix  25  mm., 
depth  15  mm.,  sides  abruptly  sloping,  leaving  a  convex  space  at  the 
bottom  10  mm.  in  diameter;  fossette  extending  from  near  the  center 
to  the  anterior  margin  of  the  calix;  in  continuation  of  the  fossette  a 
depression  extends  across  the  elevated  space  at  the  bottom  of  the  calix 
connecting  with  a  rudimentary  fossette  on  the  posterior  side;  number 
of  lamellae  90,  alternating  in  size,  the  smaller  ones  rudimentary,  the 
larger  ones  extending  to  the  center  of  the  calix  where  they  are  elevated 
and  twisted;  7  or  8  denticulations  in  the  space  of  5  mm. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Heliophyllum  jSTettelrothi,  n.  sj). 
Corallum  simple,  elongate  turbinate,  regularly  or  irregularly  curved. 
The  numerous  individuals  observed   are  decorticated ;   the   internal 


456  Thirty-fifth  Report  ox  the  State  Museum. 

structure  is  as  follows :  a  central  area  occupied  by  the  flat  portion  of 
the  tabulffi  ;  the  tabulas  turn  upward  and  for  a  distance  of  10  or  15 
mm.  are  nearly  vertical,  forming  a  cylindrical  cavity,  then  turning 
outward  and  downward ;  in  one  individual  the  flat  portion  of 
the  tabula?  is  8  mm.  in  diameter ;  a  space  30  mm.  in  diameter 
is  occupied  by  the  tabulas  and  lamellae  without  intermediate  structure  ; 
then  occur  small  intermediate  cysts  whose  direction  is  toward 
the  margin,  and  the  heliophylloid  rays,  having  a  direction  toward  the 
center  ;  the  outer  area  consists  of  a  series  of  the  projecting  margins  of 
the  invaginated  calices,  the  lamellae  of  which  have,  on  their  sides  and 
margins,  prominent  rays  and  denticulations,  but  no  vesicles.  A  calix 
40  mm  in  diameter  slopes  quite  abruptly  to  the  depth  of  15  mm.,  it 
is  then  flat  for  a  space  of  8  mm.,  then  abruptly  turns  downward  and 
continues  vertically  for  a  distance  sometimes  of  30  mm.;  transverse 
section  of  the  latter  portion  usually  oval  ;  number  of  lamella?  from  90 
to  100,  alternating  in  size,  the  larger  ones  continuing  to  the  center  of 
the  cup,  though  somewhat  obscured  on  the  lower  portion  of  the  ver- 
tical wall ;  denticulations  prominent,  6.  or  7  in  the  space  of  5  mm.;  on 
the  sides  of  the  lamella?  are  oblique,  coarse,  rounded  striations ;  these 
end  abruptly  at  two  conspicuous  longitudinal  grooves,  from  which  to 
the  outer  area,  a  space  of  about  5  mm.,  are  numerous  small  cysts  ;  on 
the  outer  area  are  prominent  heliophylloid  stria. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

HeLIOPHYLLUM   SORDIDUM,  01.  sp. 

Corallum  small,  simple,  turbinate,  height  from  15  to  20  mm.,  diam- 
eter of  the  calix  equal  to  the  height.  Numerous  individuals  of  this 
species  have  been  observed,  but  they  are  invariably  decorticated  and 
the  margins  of  the  calix  broken  away,  so  that  its  true  form  cannot  be 
accurately  determined  ;  a  conspicuous  fossette  extends  from  near  the 
center  to  the  anterior  margin  ;  frequently,  along  the  middle  of  the 
fossette,  there  is  a  prominent  lamella;  number  of  lamellae  from  80  to 
90,  alternating  in  size,  the  larger  ones  thick,  fasciculating,  coalescing 
and  extending  to  the  center,  where  they  are  twisted.  Owing  to  the 
breaking  away  of  the  lamella?  near  the  margin  the  denticulations  sel- 
dom appear;  it  is,  however,  easily  recognized  as  a  Heliophyllum 
from  the  character  of  the  internal  costae. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  tli-e  Ohio. 

HeLIOPHYLLUM   DE>irTICULATUM,  n.  sp. 
Corallum  simple,  turbinate,  curved,  sometimes  in  more  than   one 
direction;  exterior  with  numerous  concentric  wrinkles  and  fine  stri* ; 
external    costse    coarse,    prominent ;    height    of   corallum    -15    mm.; 
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diameter  of  the  calix  17  mm,,  depth  10  mm.,  broadly  bell-shaped  ; 
fossette  commencing  near  the  center  and  extending  to  the  margin ; 
number  of  lamella?  50,  alternating  in  size,  the  j^rincipal  ones  fascicu- 
latiug,  coalescing  and  extending  to  the  center. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Heliophtllum  campaxiforme,  n..sp. 

Corallum  simple,  turbinate,  robust,  straight  or  curved  ;  proportional 
diameter  of  individuals  of  the  same  height  variable;  exterior  with 
concentric  wrinkles  and  undulations  ;  no  decided  irregularities  of  sur- 
face; external  costEe  very  distinct  ;  when  decorticated  the  internal  costae 
appear  as  if  composed  of  thin,  imbricating  laminas;  dimensions  of  an 
adult  specimen,  height  70  mm.,  diameter  of  tne  calix  60  mm.,  dej)th 
35  mm.,  broadly  bell-shaped  ;  numbai'  of  lamellae  110,  of  nearly  uni- 
form size  near  the  margin,  alternating  below ;  the  principal  lamellaB 
fasciculating  and  extending  to  the  center  of  the  calix,  where  they  are 
somewhat  twisted,  but  not  elevated;  5  or  6  denticulations  in  the  space  of 
5  mm.     Some  of  the  individuals  present  a  coarser  aspect  than  others. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Heliophyllum  fissuratum,  n.  sp. 

Corallum  simple,  turbinate,  regularly  curved ;  exterior  compara- 
tively smooth,  longitudinal  striaj  distinct,  length  of  posterior  side  15 
mm.,  of  anterior  side  30  mm.;  diameter  of  the  calix  25  mm.,  depth  12 
mm.,  sides  parallel  with  the  exterior  of  the  corallum,  a  space  at  the 
bottom  10  mm.  in  diameter  essentially  flat;  fossette  narrow,  conspic- 
uous, extending  from  the  center  to  the  anterior  margin  ;  number  of 
lamellae  80,  the  larger  ones  extending  sometimes  to  the  center,  at  other 
times  leaving  a  flat  or  concave  smooth  space  from  6  to  8  mm.  in  diam- 
eter, denticulations  fine;  in  one  individual  in  jjlace  of  the  denticula- 
tions there  are  notches  in  the  lamella?;  this  feature  may  be  due  to  the 
breaking  away  of  the  denticulations ;  tabula  at  the  center  concave, 
the  outer  portion  bending  abruptly  downward,  the  intermediate 
space  elevated.  The  form  of  this  species  is  very  similar  to  Heliophyl- 
lum  {Zaphrentis)  cornicnlum,  but  the  denticulations  are  much  more 
minute  and  the  bottom  of  the  calix  is  quite  di9"erent. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Heliophyllum  caxcellatum,  n.  sp. 
Corallum  simple,  broadly  turbinate,  acute  at  the  base,  regularly  ex- 
panding to  the  calix  ;  length  of  posterior  side  10  mm.,  of  anterior 
25  mm.;  diameter  of  calix  20  mm.,  depth  10  mm.,  quite  regularly  con- 
cave ;  number  of  lamella?  110,  the  larger  ones  sometimes  continuing 
to  the  center,  not  elevated  or  twisted ;  at  other  times  there  is  a  flat, 
[Sen.  Doc.  No.  38.  J  58 
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smooth  space  at  the  center  of  about  5  mm.  in  diameter;  on  the  sides 
of  the  lamella,  at  right  angles  to  the  margin,  are  fine  striations,  about 
15  in  the  space  of  5  mm.,  there  are  also  longitudinal  striations;  near 
the  margin  of  the  calix  the  lamellae  are  denticulated,  but  on  the  sides 
they  are  only  obscurely  crenulate  or  smooth.  In  general  form  this 
species  is  very  similar  to  H.  scyphulus,  but  that  species  has  very  prom- 
inent spine-like  denticulations. 

Formation  and  locality.     Corniferous  limestone,  New  York. 


DIPHYPHYLLUM,  Lonsdale. 

DiPHTPHTLLUM   iDNATUM,  n.  Sp. 

Corallum  sub-cylindrical,  simple  or  compound,  increasing  by  lateral 
gemmation,  frequeritly  in  contact  for  their  entire  length;  esterior 
with  very  regular  annulations  and  concentric  striae ;  longitudinal  strife 
distinct ;  diameter  varying  from  12  to  20  mm.;  calix  bell-shaped, 
depth  about  10  mm.;  number  of  lamellae  50,  of  uniform  thickness, 
alternate  lamellaB  continuing  to  internal  wall;  space  inclosed  by  verti- 
cal wall,  3  mm.  in  diameter. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

DiPHYPHYLLUM    CYLINDRACEUM,    n.  Sp. 

Corallum  cylindrical,  growing  socially  but  not  in  contact,  increasing 
by  lateral  gemmation,  usually  distant  from  each  other  from  5  to  10 
mm.;  external  costae  distinct,  annulations  and  constrictions  very  strong ; 
number  of  lamellae  45  to  50;  space  inclosed  by  interior  wall  2  mm.  in  di- 
ameter. This  species  most  nearly  resembles  Diphypliyllum  adnatuni, 
but  the  manner  of  growth  is  different,  individuals  of  this  species  being 
always  more  or  less  separated,  while  in  that  one  they  are  in  contact 
usually  their  entire  length. 

Formation  and  locality.    Corniferous  limestone.  Falls  of  the  Ohio. 

DlPHYPHYLLUil  APERTUM,  n.  Sp. 

Corallum  simple,  sub-cylindrical,  straight,  or  curved,  gradually  or 
more  rapidly  expanding ;  when  decorticated  presenting  a  distinct  in- 
vaginated  appearance;  length  of  one  individual  60  mm.;  calix  bell- 
shaped,  diameter  20  mm.,  depth  10  mm.;  number  of  lamellae  from  60 
to  70,  of  nearly  uniform  size  at  the  margin,  alternating  below,  the 
principal  ones  extending  to  the  vertical  internal  wall ;  denticulations 
prominent,  10  in  the  space  of  5  mm.;  inclosed  internal  area  oval  or 
horse  shoe-shaped,  from  4  to  6  mm.  in  diameter,  anterior  side  indented 
by  a  deep,  narrow  fossette. 

Formation  and  locality.    Corniferous  limestone.  Falls  of  the  Ohio., 
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DiPHYPHTLLUM   BREYE,  Jl.  S]). 

Corallum  simple,  short,  turbinate ;  posterior  side  straight,  anterior 
curved,  length  respectively  8  and  10  mm.;  calix  18  mm.  in  diameter, 
depth  4  mm.,  slightly  oval,  sides  descending  more  or  less  abruptly; 
fossette  prominent,  situated  anteriorly;  number  of  lamellae  from  60  to 
70,  alternating  in  size,  broad  and  rounded  near  the  margin,  becoming 
thinner  as  they  approach  the  center ;  denticulations  very  ])rominent; 
transverse  section  of  inclosed  internal  area  oval,  length  4  mm.,  width 
3  mm. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

DiPHYPHTLLUM   TUMIDULUM,  11.  Sp. 

Corallum  small,  simple,  increasing  by  calicular  gemmation  ;  length 
15  mm.  or  less,  from  3  to  4  mm.  in  diameter  for  about  one-half  the 
length,  then  quite  abruptly  expanding  ;  diameter  of  the  calix  from 
7  to  10  mm.,  depth  5  mm.;  number  of  lamellae  50,  alternating  in  size  ; 
denticulations  prominent;  inclosed  internal  area  1  m.  in  diameter. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

CYSTIPHYLLUM,  Loxsdale. 

Cystiphyllum  bipartitum,  n,  sp. 

Corallum  simple,  turbinate  or  sub-cylindrical,  elongate;  exterior 
with  narrow,  slightly  elevated  annulations  and  concentric  strife  ;  exter- 
nal costae  obscure  ;  calix  oval,  oblique,  with  a  strong  rounded  ele- 
vation extending  from  the  bottom  to  the  anterior  margin ;  somewhat 
coarse  rudimentary  rays  converging  to  the  ridge  and  bottom  of 
calix  and  obscuring  the  cysts,  which,  near  the  margin,  are  small, 
becoming  larger  near  the  center;  height  of  large  specimen  100  mm,; 
diameter  of  calix  35  mm. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Cystiphyllum  bifurcatum,  n.  sp. 

Corallum  simple,  turbinate,  regularly  curved  ;  exterior  with  frequent 
rounded  annulations ;  when  decorticated  the  internal  costal  are  distinct ; 
calix  nearly  circular,  oblique  ;  fossette  pyriform,  situated  posteriorly, 
a  slight  ridge  marking  its  continuation  on  the  anterior  side  of  the 
calix ;  near  the  margin  there  are  nine  rudimentary  lamellae  in  the  space 
of  5  mm.;  as-  they  approach  the  center  two  adjacent  lamellae  usually 
coalesce,  forming  one  larger  one ;  cysts  moderately  large,  obsolete  in 
bottom  of  calix;  height  of  corallum  70  mm.,  diameter  of  calix  30  ram. 

Formation  and  locality.    Corniferous  limestone,  Falls  of  the  Ohio. 
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Cystiphyllum  muricatum,  n.  sp. 

Corallum  simple,  turbinate,  irregularly  curved  ;  surface  with  auuu- 
lations  and  numerous  fine,  concentric  stria?,  squamose  in  weathered 
specimens;  calix  slightly  oval ;  fossette  situated  anteriorly ;  cysts  dis- 
tinct near  the  margin,  1  m.  in  diameter,  increasing  in  size  toward  the 
center;  bottom  of  the  calix  flat.  There  are  fine  rudimentary,  crenu- 
lated  lamella  extending  to  the  center  and  giving  to  the  bottom  of  the 
calix  the  appearance  of  being  covered  with  conical  spinules  ;  height  of 
corallum  50  mm.;  length  of  calix  25  mm.,  width  20  mm. 

Formation  and  locality.    Corniferous  limestone,  Falls  of  the  Ohio. 

Cystiphyllum  quadrangulare,  n.  sp. 

Corallum  turbinate,  small ;  height  20  mm.,  diameter  of  calix  15 
mm.,  depth  12  mm.;  fossette  obscure;  rudimentary  lamellas  coarse, 
rounded,  6  in  the  space  of  5  mm.;  a  small  space  at  the  bottom  of 
calix  flat.  The  rudimentary  lamellae  converge  to  the  fossette  and  to 
three  other  lines,  uniting  and  giving  to  the  calix  a  quadrangular  form. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Cystiphyllum  tenuiradius,  n.  sp. 

Corallum  sub-cylindrical  or  elongate  turbinate;  exterior  with  nu- 
merous annulations  of  growth,  which  on  weathering  present  the  aj^pear- 
ance  of  a  series  of  invaginated  calices  ;  diameter  of  calix  35  mm.,  depth 
20  mm.,  sides  abrupt,  a  flat  space  at  the  bottom  nearly  15  mm.  in  diam- 
eter ;  number  of  lamella?  about  120,  of  uniform  size,  extending  nearly 
to  the  flat  area  at  the  bottom  of  the  calix,  entirely  obscuring  the  cysts. 
The  cysts  appear  indistinctly  on  the  bottom  of  the  calix  and  on  the 
decorticated  exterior. 

Formation  and  locality.    Corniferous  limestone,  Falls  of  the  Ohio. 

Cystiphyllum  kanum,  7i.  sp. 

Corallum  sub-cylindrical,  straight  or  curved,  very  gradually  ex- 
panding;  exterior  with  numerous  irregular  annulations  and  constric- 
tions caused  by  intermittent  growth;  height  of  corallum  40  mm.;  di- 
ameter of  calix  10  mm.,  depth  8  mm.,  sides  nearly  vertical,  leaving  a 
comparatively  broad,  nearly  flat  space  at  the  bottom  ;  near  the  mar- 
gin are  fine  rudimentary  lamella?  becoming  obsolete  on  the  sides  of  the 
calix ;  cysts  at  the  center  sometimes  4  mm.  in  diameter.  This  species 
is  easily  distinguished  by  its  slender,  elongate  cylindrical  form  and  its 
large  cysts. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio- 
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CYSTIPHTLLUil    LATIRADIUS,    11.    Sp. 

Corallum  simple,  turbinate,  straight  or  slightly  curved,  rapidly  ex- 
panding; exterior  with  gentle  undulations  and  sharp  constrictions  ; 
when  decorticated  it  presents  a  very  distinctly  invaginated  appearance  ; 
height  of  corallum  (50  mm.;  calix  broadly  bell-shaped,  diameter  GO 
mm.,  depth  20  mm.,  a  flat  space  at  the  bottom  about  10  mm.  in  di- 
ameter occupied  by  large  cysts ;  near  the  margin  are  broad,  gently 
rounded  rudimentary  lamella  of  nearly  uniform  size,  6  or  7  in  the 
space  of  15  mm.;  the  cysts  first  appear  at  about  15  mm.  from  the  mar- 
gin, growing  larger  as  they  approach  the  center;  the  broad  plications 
either  end  abruptly  or  are  continued  on  the  cysts  as  fine  interrupted 
strife.  In  a  transverse  section  the  corallum  appears  to  be  formed  of 
thin,  superimposed  laminae;  in  the  manner  of  growth  and  appearance 
near  the  margin  this  species  is  very  similar  to  a  Chonophyllum. 

ForinaUon  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

Cystiphtllum  supraplancm,  n.  sp. 

Corallum  simple,  turbinate,  proportional  height  and  diameter  vary- 
ing in  different  individuals  from  30  mm.  in  height  and  30  mm.  in  di- 
ameter at  the  calix,  to  20  mm.  in  height  and  40  mm.  in  diameter,  the 
corallum  apparently  consisting  of  thin,  superimposed  laminae;  calix 
superficial,  40  mm.  in  diameter,  a  flat,  smooth  space  at  the  center  of 
6  mm.  in  diameter ;  the  sides  for  a  short  distance  abruptly  ascending, 
then  gently  slopmg  to  the  margin ;  number  of  lamelhe  100  or  more, 
about  one-half  of  them  extending  a  short  distance  upon  the  flattened 
space  at  the  bottom  of  the  calix.  On  the  upper  surface  of  the  calix 
the  cysts  are  obsolete  or  indistinct,  but  on  the  under  surface  of  the  lam- 
inae they  are  frequently  quite  distinct. 

For?nation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 

• 
Cystiphyllum  crateriforme,  11.  sp. 

Corallum  simple,  turbinate,  straight  or  curved;  height  of  an  adult 
individual  70  mm.,  diameter  of  calix  50  mm.,  depth  40  mm.;  on  the 
anterior  side,  commencing  at  the  center  and  continuing  to  the  mar- 
gin, are  two  slight  depressions,  distant  from  each  other,  at  the  mar- 
gin, 40  mm.,  the  space  between  them  nearly  flat ;  this  feature  in  some 
individuals  is  very  distinct,  in  others  more  obscure  ;  no  flattened  space 
at  the  center  of  the  calix,  the  sides  regularly  and  abruptly  sloping  to 
the  center ;  cysts  small,  from  1  to  3  mm.  in  diameter,  most  distinct 
near  the  margin  and  center ;  in  other  portions  of  the  calix  being  ob- 
scured by  the  rudimentary  lamellae,  which  are  continuous,  closely 
arranged  and  vary  in  number  from  100  to  150. 

Formation  and  locality.     Corniferous  limestone.  Falls  of  the  Ohio. 
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Cystiphyllum  pustulatum,  n.  sp. 

Corallum  simple,  turbinate,  more  or  less  rapidly  expan'ding ;  pro- 
portional height  and  diameter  varying ;  in  some  individuals  of  35  mm. 
in  height  the  diameter  of  the  calix:  is  55  mm.,  in  others,  having  a 
heif^ht  of  80  mm.,  the  diameter  of  the  calix  is  40  mm.;  exterior  com- 
paratively smooth,  with  concentric  wrinkles  and  strias,  and  distinct 
external  costas;  calix  from  20  to  35  mm.  in  depth,  for  a  short  dis- 
tance from  the  margin  flat  or  gently  curving,  then  abruptly  and  regu- 
larly sloping  to  the  center;  the  entire  surface  of  the  calix  shows  jirom- 
inent  cysts  from  1  to  3  mm.  in  diameter,  increasing  hut  little,  if  any, 
in  size  toward  the  center ;  occasionally  a  cyst  occurs  much  larger  than 
the  ordinary  ones ;  surface  of  the  cysts  marked  by  moderately  coarse, 
interrupted  striations.  This  species  is  apparently  the  only  one  from 
this  locality  in  which  the  cysts  are  not  more  or  less  interrupted  by  the 
rudimentary  lamellas. 

Formation  and  locality.     Corniferous  limestone,  Falls  of  the  Ohio. 

Cystiphyllum  infuxdibulum,  w.  sp. 

Corallum  simple,  elongate  turbinate,  usually  straight;  exterior 
comparatively  smooth,  with  concentric  wrinkles  and  striae ;  exter- 
nal costaB  distinct;  height  from  70  to  100  mm.;  calix  50  mm.  in  diam- 
eter, depth  40  mm.,  margin  thin,  sides  regularly  sloping  to  the  center, 
having  the  form  of  an  inverted  cone;  except  near  the  center  the  cysts 
are  obsolete  or  greatly  obscured  by  the  rudimentary  lamellas,  which 
are  rounded,  apparently  nodulose,  and  about  100  in  number;  on  the 
decorticated  surface  the  cysts  are  very  distinct.  This  species  most 
closely  resembles  C.  crater  if  or  me,  but  the  rudimentary  lamellae  are 
much  coarser,  there  being  only  thirteen  in  the  space  occupied  by 
twenty-four  in  that  species. 

Formation  and  locality.     Corniferous  lynestone.  Falls  of  the  Ohio. 

Cystiphyllum  obliquum,  n.  sp. 

Corallum  elongate  turbinate,  simple,  height  70  mm.;  calix  shallow, 
very  oblique,  nearly  parallel  with  the  anterior  side  of  the  corallum, 
oval,  length  30  mm.,  width  20  mm.;  when  the  corallum  is  decor- 
ticated the  lower  margins  of  the  successive  calices  have  the  appearance 
of  crenulated  tabulre  ;  rudimentary  lamella?  six  in  the  space  of  10  mm., 
length  5  or  6  mm.  from  the  margin  ;  commencing  at  the  center  of 
the  calix  and  continuing  to  the  anterior  margin  is  a  rounded  eleva- 
tion, which  for  about  7  mm.  is  very  prominent,  thence  gradually  sub- 
siding and  becoming  inconspicuous ;  from  the  center  nearly  to  the 
posterior  margin  is  a  narrow  depression ;  the  posterior  wall  of  the 
calix  is  nearly  vertical,  4  mm.  in  depth,  the  other  portions  gently 
slope  to  the  line  along  the  middle. 

Formation  and  locality.    Corniferous  limestone,  Falls  of  the  Ohio. 
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Ctstiphtllum  SCALATU3J,  n.  sp. 

Corallum  simple,  elongate,  curved,  sometimes  tortuous;  exterior 
with  numerous  concentric  wrinkles  and  constrictions  caused  by  inter- 
mittent growth  ;  height  of  corallum  45  mm.;  diameter  of  the  calix  15 
mm.,  depth  15  mm.;  for  a  distance  of  4  mm.  from  the  margin  of  the 
calix  the  walls  are  thin  and  vertical,  then  for  the  space  of  H  mm.  flat, 
again  vertical  for  the  space  of  3  mm.,  thence  sloping  to  the  bottom  of 
the  calix ;  a  strong,  rounded  elevation  extends  from  the  center  to  the 
anterior  margin  ;  rudimentary  lamellae  on  the  sloping  portion  of  the 
calix  strong,  1  m.  in  width,  bifurcating  as  they  approach  the  margin. 
The  broad  rudimentary  lamellas  resemble  those  of  Cystiphyllum, 
but  the  cysts,  if  they  exist,  are  very  obscure.  In  the  shape  of  the 
calix  it  varies  from  any  known  species. 

Formatioji  and  locality.     Corniferous  limestone,  New  York. 

Cystiphyllum  striatura,  n.  sp. 

Corallum  simple,  elongate  turbinate,  curved,  acute  at  the  base,  reg- 
ularly expanding  to  the  calix  ;  height  45  mm.;  calix  15  mm.  in  diam- 
eter, depth  8  mm.,  regularly  concave  ;  fosse tte  narrow,  extending 
from  the  center  to  the  anterior  margin  ;  a  space  at  the  center  5  mm, 
in  diameter  convex,  nearly  smooth ;  number  of  rudimentary  lamella* 
30,  of  equal  size,  converging  to  the  fossette  and  convex  area  at  the 
center;  no  cysts  visible  in  the  calix  ;  when  decorticated  the  cysts  arc 
very  distinct  on  the  exterior. 

Formation  and  locality.     Corniferous  limestone,  New  York. 

COLEOPHYLLUM,  n.  g. 

Cyathophylloid  corals,  growing  singly  ;  the  substance  composed 
chiefly  of  a  series  of  closdly  arranged,  invaginated  tabula,  which  are 
more  or  less  oblique  to  the  axis;  rays  obscure  or  obsolescent;  calices 
oblique. 

Owing  to  the  partial  development  or  incomplete  continuity  of  the 
tabulse,  broad,  shallow  vesicles  are  sometimes  formed. 

Coleophyllum  Romingeri,  n.  sp. 

Corallum  simple,  straight,  erect.  Tabulge  extremely  oblique, 
closely  arranged,  scarcely  united  along  the  posterior  median  line;  rays 
fine,  obscure,  becoming  obsolete  toward  the  middle  of  the  shallow 
calyx,  and  converging  toward  the  posterior  fossette.  Base  of  attach- 
ment expanded. 

The  specimen  figured  is  a  straight,  erect  form,  partially  silicified  and 
decorticated.  The  exterior  had  originally  fine  longitudinal  striae  In 
its  present  condition  the  posterior  side  is  marked  by  a  narrow  slit  or 
fissure,  which  is  apparently  due  to  a  deep  fossette  on  this  side,  and  has 
become  conspicuous  by  the  removal  of  the  epitheca. 

Formation  and  locality.—  GoTniferous  limestone,  Falls  of  the  Ohio. 
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COLEOPHYLLUM    PYRIFORME,  n.  Sp. 

Corallum  obliquely  turbinate,  curved,  regularly  enlarging  from  the 
apex;  calyx  of  moderate  depth,  oblique,  much  shallower  at  the  poste- 
rior side ;  the  invaginated  tabulae- closely  arranged,  and  marked  by  a 
fossette  on  the  posterior  side;  rays  fine,  converging  and  fasciculating 
toward  the  fossette,  the  rays  on  the  posterior  side  having  a  coarser 
aspect.  Exterior  marked  by  longitudinal  striae,  and  on  the  convex 
side  by  distinct  annulations. 

This  species  has  a  neat  symmetrical  form,  with  broad  elliptical 
calyx.  The  specimens  are  silicified,  and  on  that  account  the  parts 
are  not  so  clearly  defined. 

Formatio7i  and  locality. —  Corniferous  limestone.  Falls  of  the  Ohio. 

Other  species  of  this  genus  are  known  in  the  Upper  Helderberg 
limestone,  in  the  State  of  New  York. 


DESCRIPTIONS 

OF   THE   SPECIES    OF    FOSSIL    RETICULATE    SPONGES, 
COXSTITUTING  THE  FAMILY  DICTYOSPONGID^. 


By  James  Hall. 


In  1S82  the  writer  communicated  to  the  American  Association  for 
the  Advancement  of  Science,  at  its  meeting  in  Montreal,  some  "  Xotes 
on  the  Family  Dictyospougidae,"  accompanied  by  lithographed  plates 
from  the  35th  Eeport  on  the  State  Museum  of  Xatural  History,  illus- 
trating the  genera  cyathophycus,  dictyophytox,  phragmodictya, 
CLATHROSPONGIA.  PHYSOSPONGIA,  and  showing  their  relations  to 
UPHAXT^XIA.  The  paper  was  not  communicated  for  publication  ;  but 
an  abstract,  together  with  the  plates  and  explanations,  ''  subject  to  re- 
vision," was  placed  in  the  hands  of  the  secretary  for  preservation. 

The  delay  in  printing  the  Museum  Report  has  afforded  an  oppor- 
tunity of  acquiring  material  for  a  farther  study  and  review  of  the 
characters  and  relations  of  the  forms  indicated  m  the  original  title. 
Several  new  species  have  been  added,  and  some  additional  knowledge 
has  been  obtained  regarding  their  habit  of  growth  and  mode  of  oc- 
currence. 

On  account  of  the  continued  delay  it  has  been  deemed  advisable  to 
present  the  following  abstract  from  the  memoir  on  these  fossils  as 
already  prepared  for  publication. 

The  structure  of  the  frond,  which  characterizes  every  member  of 
this  family,  may  be  described  as  a  reticulation  of  tubular  spicules, 
forming  rectangular  meshes.  In  the  simpler  forms  these  meshes 
alternate  in  size  and  strength,  owing  to  the  regular  alternation  in  the 
size  of  the  bundles  of  spicules,  which  determine  the  meshes.  In  the 
prismatic  and  nodose  forms,  certain  bundles  of  spicules  become  very 
much  developed,  and  produce  the  charactisticform  and  ornamentation 
of  the  cup.  The  middle  layer  is  uniformly  reticulate ;  while  the 
inner  and  superficial  layers  show  an  oblique  and  sometimes  a  radiate 
arrangement  of  spicules,  fn  the  highly  ornamented  species,  the  out- 
side layer  of  spicules  is  often  produced  into  tufts,  spines,  and  intersecting 
fimbria  or  laminae,  of  greater  or  less  prominence. 
[Sen.  Doc.  No.  38.]  59 
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CHARACTERS  OF  THE  GENERA. 

CYATHOPHYCUS. 

"  Hollow  membraneous  fronds  with  an  opening  at  the  upper  ex- 
tremity of  the  frond,  elongate  or  hemispherical  in  form  ;  reticulate  or 
plain  structure." 

DICTYOPHYTON. 

Turbinate,  cylindrical  or  prismatic  forms  which  may  be  infundi- 
buliform  above,  consisting  of  a  reticulate  envelope,  externally 
marked  by  longitudinal  and  transverse  striae  which  divide  the  surface 
into  minute  rectangular  spaces.  Surface  sometimes  bullate  or  nodose 
from  the  abrupt  expansion  of  the  envelope. 

ectenodictya,  n.  g. 

Discoid,  globose,  ovoid  or  irregularly  expanding  or  explanate  forms, 
consisting  of  a  reticulate  frond  or  envelope. 

Several  species  referred  to  this  genus  are  broadly  spreading  forms 
which  are  flattened,  discoid  or  subovoid  in  form,  sometimes  apparently 
conforming  to  the  sea-bottom  and  variously  infolded  or  plicated. 
The  reticulation  is  irregular,  presenting  radiating  and  concentric 
striae  W'hich  are  frequently  interrupted  and  altered  in  their  direction. 

LYRODICTTA,  n.  g. 

Cyathiform  fronds  of  a  very  fine  reticulate  tissue,  composed  of  stel- 
late spicules,  with  broad,  strong,  longitudinal  bands  of  acicular 
spicules  showing  an  alternating  bifurcation. 

thamnodictva,  n.  g. 

Fronds  tubular  below,  rapidly  expanding  and  cyathiform  or  in- 
fundibuliform  above,  with  twelve  strong  longitudinal  ridges  dividing 
the  surface  into  twelve  areas.  Substance  reticulate,  as  in  Dictyophy- 
ton. 

This  genus  was  originally  included  among  the  typical  forms  of 
Dictyophyton,  but  in  the  literature  upon  this  subject  the  term  has 
generally  been  applied  to  such  forms  as  D.  iuherosuni  and  D.  Conradi, 
and  it  would  be  unwise  at  the  present  time  to  restrict  its  application 
as  originally  proposed, 

phragmodictya,  n.  g. 

Cylindrical  or  cup-shaped  fronds,  with  a  concave  diaphragm  near 
the  broadly  expanded  base. 

Substance  composed  of  a  reticulate  tissue  of  six  and  three-radiate 
spicules  and  long  cylindrical  rods. 
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CLEODICTYA,  11.  (j. 

Frond  rapidly  expanding  from  the  base  to  a  subglobose  or  hemi- 
spherical form,  bearing  a  row  of  large  rounded  nodes  on  the  periphery; 
tube  abruptly  contracted  above  and  extending  in  a  cylindrical  or 
slightly  expanding  form. 

Substance  composed  of  a  regular  lattice-work  of  six-radiate  spicules, 
with  bundles  of  larger  acicular  rods. 

PHYSOSPOKGIA,  1%.  g. 

Frond  cylindrical  or  cyathiform,  expanding  from  the  base.  Surface 
divided  into  from  eight  to  twenty-four  longitudinal  areas  by  bands  of 
tubular  spicules,  and  into  regular  quadrules  by  concentric  bands  of 
spicules.  The  surfaces  of  these  larger  quadrules  are  alternately  ele- 
vated and  depressed,  giving  a  bullate  appearance  to  the  cup.  The 
spicules  composing  the  bands  are  very  elongate  rods  having  an  anchor- 
shaped  extremity  with  the  lateral  processes  much  extended.  Inter- 
zonate  tissue  finely  reticulate.  The  spicules  of  the  superficial  layer 
have  a  radiate  arrangement  and  are  often  produced  into  tufts  or 
spines  from  the  summits  of  the  bullae. 

UPHANT^XIA. 

Circular  fronds  composed  of  ligulate  radiating  and  concentric  bands, 
with  the  inclosed  large  quadrules  free  from  any  tissue. 

The  bands  show  fine  reticulate  striae  similar  to  Dictyophyton.  The 
margins  of  the  ligulae  are  thickened,  probably  from  the  aggregation 
of  spicules. 
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DESCKIPTION  OF  SPECIES. 

Cyathophycus  reticulatus. 

Plate  18,  Fig.  1. 

Ci/athophycus  reticulatus,  Walcott.     Trans.  Albcany  Inst.,  x,  p.  18,  pi.  2,  figs. 

16  a-d.     1879. 

Cup  elongate  turbinate,  hollow  ;  length  about  three  times  the  di- 
ameter ;  gradually  enlai-ging  from  the  initial  point  to  near  the  sum- 
mit, whence  tlie  tube  is  gradually  contracted  to  the  aperture.  Base 
attenuate. 

Structure  reticulate.  Surface  usually  entire,  sometimes  showing  a 
low  elevation  of  the  surface  or  an  obscure  node  in  each  large  quadrule. 

An  ordinary  specimen  has  a  length  of  95  mm.,  with  a  diameter  of 
■-iS  mm.  in  its  compressed  condition. 

Formation  and  locality.  In  the  Utica  slate ;  Holland  Patent, 
Oneida  county,  N.  Y. 

Cyathophycus  subsphericus. 

Cyathophycus  suhspJiericus,  Walcott.    Trans.  Albany  Inst.,  vol.  x,  p.  19,  pi.  2, 

fig.  17.     1879. 

The  original  description  of  this  species  is  as  follows:  "Hollow 
membraneous  fronds  with  a  circular  opening  at  the  apex  of  a  nearly 
hemispheric  body." 

"  This  species  is  less  firm  in  structure  than  the  preceding,  there 
being  no  thickening  of  the  cell  walls  to  give  the  reticulated  appear- 
ance and  to  preserve  the  form,  which,  varies  from  circular  to  oval,  as 
if  a  hemispheric  body  had  been  pressed  flat.  In  an  example  three 
centimetres  in  diameter  ;  the  circular  opening  is  nine  millimetres  in 
diameter." 

Formation  and  locality.  Utica  slate  ;  town  of  Trenton,  Oneida 
county,  N.  Y. 

DiCTYOPHYTON  Hamiltonense,  n.  sp. 

.  Cup  broadly  cyathiform,  expanding  rapidly  from  an  obtuse  base  ; 
length  and  breadth,  in  the  specimen  as  preserved,  about  equal.  Base 
broad  and  irregularly  nodose  with  fascicles  of  sijicules  extending 
downward,  forming  media  for  attachment. 

Surface  very  coarsely  reticulate  with  strong  nodose  radiating  and 
concentric  elevated  ridges.  Intermediate  spaces  very  finely  reticulate, 
and  ornamented  by  irregular  nodes  or  nodose  ridges. 

The  specimen,  which  is  imperfect  in  the  upper  part,  has  a  length 
of  95  mm.,  with  an  equal  diameter  in  its  compressed  state. 

Formation  and  locality.  In  the  shales  of  the  Hamilton  gron]i  ; 
shore  of  Canandaigua  lake,  N.  Y. 
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dictyophytox  patulum,  11.  ^2). 

Upper  part  of  the  frond  spreading,  widely  infundibuliform. 

Surface  marked  by  strong  radii  with  slight  elevations  of  the  sub- 
stance, indicating  a  division  into,  probably,  eight  areas.  Intermediate 
spaces  reticulated  with  radii  and  transverse  lines  of  alternating  de- 
grees of  strength. 

The  specimen  described  has  a  height  of  about  63  mm.,  and  a 
breadth  at  the  top  of  130  mm.,  at  the  base  a  greatest  diameter  of  60 
mm.  and  a  smallest  diameter  of  35  mm.  The  ovate  form  of  the  trans- 
A-erse  section  is  due  to  compression.  The  original  extent  of  the  lower 
portion  of  the  frond  is  unknown. 

Formation  and  locality.  In  a  sandstone  of  the  Chemung  group ; 
Cohocton,  Steuben  county,  N.  Y. 


DiCTYOPHYTON    FEXESTRATUM. 


f 


Dictyophyton  fenestratura,  Hall.     Sixteenth  Rept.    State  Cab.   Xat.   Hist.,  i). 

90,  pi.  3,  fig.  4.     1863. 

Cup  robust  cylindrical,  elongate.     Base  unknown. 
Surface  strongly  reticulate,  and  with  gentle  undulating  annulations. 
The  fragment  described  has  a  length  of    95  mm.,  and  a  greatest 
width  of  47  mm. 

Formation  and  locality.  In  the  Chemung  group  ;  Chemung  Nar- 
rows. X.  Y. 

DiCTYOPHTTOX    KUDE. 

Dictyophyton  rude.  Hall.     Sixteentli  Rept.  State  Cab.  Nat.  Hist.,  p .  90,  pi.  5, 

fig.  3.      1863. 

Cup  cylindrical,  with  coarse  elevated  cancellating  ridges  and  inter- 
mediate longitudinal  and  transverse  fine  strife. 

The  fragment  has  a  length  of  138  mm.,  and  a  diameter  in  its  com- 
pressed condition  of  63  mm. 

It  is  very  remarkable  for  the  great  prominence  of  the  stronger 
striai,  and  the  nodose  character  developed  at  their  intersection. 

Formation  and  locality.  In  the  Chemung  group  ;  Little  Genesee, 
Alleghany  county,  X.  Y. 


DiCTYOPHYTOX    PRISMATICUM,   n.  SJ)  \ 

Plate  18,  Fif?.  2. 

Cup  extremely  elongate,  narrow,  somewhat  regularly  octagonal, 
prismatic*  straight  or  slightly  curved.  Tube  a  little  flattened  later- 
ally, and  giving  an  octagonal  section  having  a  shorter  diameter  from 
two-tiiirds  to  four-fifths  of  the  longitudinal  diameter.  Base  attenu- 
ate, very  gradually  expanding. 
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Surface  cancellated  by  longitudinal  and  concentric  striae  which  are 
regularly  alternating  in  three  degrees  of  strength,  and  with  the  inter- 
mediate spaces  finely  reticulated.  The  angles  of  the  prism  show  an 
expansion  or  fimbria  extending  one  or  two  mm.  beyond  the  tube. 

A  small  specimen  has  a  length  of  95  mm.,  the  smallest  diameter  at 
the  top  is  18  mm  and  the  largest  diameter  is  24  mm.  A  larger  speci- 
men has  a  length  of  160  mm.,  and  a  diameter  of  16  mm.  at  the  base, 
and  26  mm.  at  the  larger  end. 

Formation  and  localities.  In  the  upper  part  of  the  Chemung  group; 
numerous  specimens  have  been  found  near  Concord  station,  Erie 
county,  and  Warren,  Pa. 


DiCTYOPHTTON   TELUM,  11.  Sp, 

Cup  prismatic,  small,  rapidly  enlarging  from  the  base  for  about 
one-third  of  its  length,  thence  gradually  attenuating  toward  the  aper- 
ture, with  four  scarcely  perceptible  undulations,  transverse  section 
octagonal.  Base  essentially  entire,  showing  a  small  cicatrice  for  at- 
tachment.    Aperture  slightly  contracted. 

Surface  finely  reticulate,  with  a  single  stronger  striation  along  the 
middle  of  each  face.  Angles  well-defined,  marked  at  distant  intervals 
by  low  scarcely  defined  nodes  which  indicate  the  intersection  of  stronger 
transverse  strise,  giving  the  appearance  of  very  slight  annulations  to 
the  prism. 

A  small  entire  specimen  has  a  length  of  65  mr^.,  a  greatest  diameter 
of  15  mm.  and  a  transverse  diameter  of  12  mm. 

Formation  and  locality.  In  the  shaly  sandstone  of  the  Chemung 
group;  Cattaraugus  county,  N.  Y. 

n 

DiCTYOPHYTOISr   FILITEXTILE. 

Dictyophyton  filitextile.  Hall.     Sixteenth  Rept.  State  Cab.  Nat.   Hist.,  p.  88, 

pi.  4,  fig.  5.      1863. 

Cup  cylindrical,  tubular,  very  gradually  enlarging  from  the  base 
upward. 

The  strige  are  sharp,  linear,  and  in  three  degrees  of  prominence.  In 
the  longitudinal  direction  there  is  a  very  slight  angularity,  or  greater 
prominence,  at  regular  intervals  of  every  eighth  striation. 

The  fragment  has  a  length  of  65  mm.  and  a  greatest  width  of  16 
mm. 

Formation  and  locality.  In  a  shaly  sandstone  of  the  Chemung 
group  ;  Steuben  county,  N.  Y. 

Dictyophyton  irregulare,  n.  sp. 

Cup  turbinate,  cylindrical. 

Surface  coarsely  cancellate  by  transverse  and  radiating  strisB,  with 
some  remains  of  several  transverse,  stronger  nodose  striae  which  pro- 
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duce  gentle  undulations  in  the  tube.     The  finer  reticulating  stride,  if 
ever  existing,  have  been  removed  by  maceration. 

The  specimen  has  a  length  of  70  mm.,  and  the  two  diameters  of 
the  compressed  specimen  are  13  and  25  mm.  respectively. 

Formation  cuid  locality.     In  the  Chemung  group;  Ithaca,  X.  Y. 


DlCTYOPHYTON    BACULUM,  H.  Sp. 

Cup  prismatic,  distinctly  octagonal,  the  side  being  flat  or  slightly 
concave,  attenuate  toward  the  base;  very  gradually  enlarging  from 
the  base  to  a  point  above  the  middle,  above  which  the  tube  is  more 
rapidly  expanding.     Base  unknown. 

Surface  marked  by  strong  longitudinal  and  transverse  striae,  between 
which  are  other  stria3  of  two  degrees  of  strength,  which  separate  the 
surface  into  quadrules  of  finer  reticulations. 

The  specimen  described,  which  is  imperfect  below,  has  a  length  of 
150  mm.,  and  it  has  probably  been  more  than  200  mm.  in  length  in 
its  original  condition.  At  the  lower  paTt  of  the  specimen  as  preserved, 
it  measures  in  its  two  diameters  22  and  30  mm.  respectively.  Its 
greatest  diameter  in  the  upper  part  is  44  mm. 

Formation  and  locality.  In  the  sandstone  of  the  Chemung  group  ; 
found  loose  at  Wellsville,  Alleghany  county,  N.  Y. 


DiCTyOPHYTON    PARALELLUM,  11.  Sp. 

Cup  prismatic,  very  gradually  enlarging,  octagonal  in  transverse 
section,  but  with  the  angles  subdued;  intermediate  spaces  slightly 
convex.     Base  unknown. 

Surface  finely  reticulate. 

The  specimen  is  an  impression  of  the  exterior  in  argillaceous  sand- 
stone, having  a  length  of  130  mm.,  and  the  divergence  of  the  angles 
limiting  the  sides  is  less  than  one  mm. 

Formation  and  locality.  In  the  Chemung  group  ;  precise  locality 
unknown. 


DlCTYOPHYTOJT    COXRADI. 

Plate  18,  Figs.  3,  4,4a. 

Dictyophyton  Conradi,  Hall.     Sixteenth  Ann.    Rept.    State    Cab.    Nat.  Hist, 
p.  89,  pi.  5,  fig.  3;  pi.  5  a.,  fig.  2.     1863. 

Cup  subturbinate,  slightly  curved,  flattened;  transverse  section 
octagonal,  having  the  proportions  of  about  as  two  to  three,  and  in 
the  upper  part  where  compressed,  about  as  three  to  eight.  Base  at- 
tenuate, somewhat  rapidly  expanding  above,  increasing  from  12  mm. 
near  the  base  to  45  mm.  near  the  summit  in  the  distance  of  210  mm. 

The  upper  part  of  the  tube  as  preserved,  is  marked  by  strong  pro- 
tuberances produced  by  the  depression  and  elevation  of  the  surface 
between  the  angles.     Entire  surface  reticulate  by  longitudinal  and 
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transverse  striaB.     There  is  a  stronger  striation  along  the  middle  of 
each  face. 

The  length  of  the  specimen  described,  which  is  the  only  one  yet 
observed,  and  is  imperfect  in  the  upper  part,  is  130  mm.,  with  a  greatest 
diameter  in  the  upper  part  of  45  mm. 

Formation  and  locality.  In  the  Chemung  group  ;  Eandolph,  Cat- 
taraugus county,  N.  Y. 

Dictyophyton  annulatum. 

Plate  18,  Pig.  5. 

Bictyophyton  annulatum^  Hall.     Sixteenth  Kept.  State  Cab.  Nat.  Hist.,  p.  90, 

pi.  3,  fig.  3.     1863. 

Cup  cylindrical,  annulated,  without  nodes,  and  having  a  finely 
reticulate  surface. 

The  fragment  has  a  length  of  60  mm.,  with  a  diameter  of  16-18 
mm.  between  the  annulations. 

Formation  and  locality.  Chemung  group  ;  western  part  of  Xew 
York. 

Dictyophyton   cinctum,  n.  sp. 

Cup  elongate,  turbinate  or  subcylindrical.     Base  unknown. 

Surface  very  finely  reticulated,  with  the  distinction  between  the 
finer  and  coarser  strise  very  subordinate.  Tube  strongly  annulated  ; 
annulations  abrupt,  subequidistant.  The  depressions  are  about  equal 
in  width  to  the  annulations.  There  are  six  annulations  in  the  leng'th 
of  85  mm.  on  one  side  of  a  large  specimen,  and  upon  the  other  side 
there  are  four  annulations  in  the  length  of  65  mm. 

The  entire  dimensions  of  the  cup  are  unknown.  A  fragment  much 
compressed,  and  preserving  a  length  of  110  mm.,  has  a  width  of  120 
mm.  in  its  compressed  condition,  and  shows  very  little  diminution  in 
the  diameter  of  the  tube  in  the  length  of  the  fragment.  A  small 
specimen  in  the  same  association  has  a  length  of  53  mm.,  with  a  di- 
ameter at  the  larger  end  of  12  mm.,  and  at  the  base,  which  is  imper- 
fect, of  7  mm.  The  tube  shows  eight  annulations ;  the  five 
upper  ones  being  somewhat  flattened  and  with  a  depression  along  their 
summits,  showing  a  tendency  to  duplication.  In  the  depressions  be- 
tween the  annulations  there  is  a  stronger  concentric  striation. 

Formation  and  locality.  In  a  sandstone  of  the  Chemung  group ; 
from  a  boulder  at  Erie,  Pa. 

DiCTYOPHYTOlSr    NODOSUM. 

Plate  18,  Fig.  6. 

Dictyofhyton  nodosum^  Hall.     Sixteenth  Ann.  Rept.    State   Cab.  Nat,  Hist., 
p.  91,  pi.  3,  fig.  3.     1863. 

Cup  prismatic,  very  gradually  enlarging  above.     Base  unknown. 
Surface  somewhat  strongly  reticulate  ;  angles  bearing  strong  rounded 
nodes. 
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The  fragment  has  a  length  of  60  mm.,  the  distance  between  the 
rows  of  nodes  is  12  mm. 

It  differs  from  D.  tuberosum  in  having  the  longitudinal  rows  of 
nodes  more  nearly  parallel,  smaller,  and  more  closely  arranged  in  rows 
while  they  are  not  angular. 

Formation  and  locality,  in  an  argillaceous  sandstone  of  the  Che- 
mung group;  Steuben  county,  K.  Y. 

DiCTTOPHTTON    TUBEROSUM.  V^ 

Plate  18,  Figs.  7,  8. 

Eydnoceras  tuberosum,  Conrad.     Jour.  Xat.  Sci.  Phil.,  vol.  viii,  p.  267,  pi.  16, 

fig.  1.     1842. 
Dictyophyton  tuberosum    (Conrad),  Hall.     Sixteenth  Rept.    State    Cab.  Nat 

Hist.,  p.  90,  pi.  3,  fig.  1.     1863. 
Not   Dictyophyton  tuberosum  (Conrad),   Barrois.     Memoire  sur   les  Dictyo- 

spoagidae;  Ex.   des  Ann.  de    la  Soc.  Geol.  du  Nord,  t.  xi,  p.  82,  pi.  1,  go- 

1.     1883.  °' 

Cup  turbinate,  elongate,  more  or  less  expanded  above,  attenuate 
below. 

Surface  ornamented  by  strong  elevated  nodes,  which  are  arranged 
m  regular  order  longitudinally  and  transversely.  The  transverse 
ranges  are  in  four  pairs,  making  eight  nodes  in  the  circumference. 
The  intermediate  spaces  are  concave  and  the  interval  between  each 
row  is  also  broadly  concave.  The  nodes  are  themselves  elongate-coni- 
cal, often  becoming  compressed  and  subcuneate  at  the  extremity. 
Entire  surface  reticulate  with  longitudinal  and  transverse  striae  which 
are  continued  over  the  nodes.  In  well-preserved  specimens  the  fas- 
cicles in  the  line  of  the  nodes  are  extended  into  longitudinal  ele- 
vated lamellse,  which  are  produced  into  spiniform  extensions  of  the 
crests  of  the  nodes. 

Specimens  vary  in  length  from  150  to  250  mm,  and  in  diameter  at 
the  largest  end  from  25  to  130  mm.  or  more. 

Formation  and  localities.  In  the  upper  part  of  the  Chemung 
group  ;  in  Howard,  Addison  and  Cohocton,  Steuben  county,  K.  Y. 

DiCTTOPHYTOX    SACCULUM,  H.   SJ). 

Dictyophyton  Eedfieldi?  Hall.       Sixteenth  Rept.   State  Cab.  Nat.  Hist.,  pi.  4, 

fig.  6.     1863. 

Cup  C3'lindrical,  short ;  length  once  and  a  half  the  width  in  a  com- 
pressed specimen. 

Surface  coarsely  reticulate,  without  nodes,  the  larger  stria  not  being 
very  conspicuous. 

The  compressed  specimen  has  a  length  of  33  mm.  and  a  widtli  in 
the  middle  of  20  mm. 

In  the  original  publication  this  species  was  referred  with  doubt  to 
D.  Redfieldi,  but  a  critical  examination  shows  it  to  be  entirely  distinct. 
The  specimen  is  probably  incomplete. 

[Sen.  Doc.  No-  38.]  60 
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Forination  and  locality.  In  the  micaceous  sandstones  of  the 
Waverly  group  ,  Richfield,  Ohio. 

DiCTYOPHYTON    TENUE. 

Plate  19,  Fie.  5. 

Diclyophyton  tenue,   Hall.     Notes  on   the  Family  Dictyospongidse ;    prelim. 
for  the  35th  Kept.  N.  Y.  State  Museum  Nat.  Hist.,  pi.  18,  fig.  5.     1882. 

Cup  apparently  broadly  funnel-shaped  ;  entire  form  and  proportions 
uu  known.     Base  narrow. 

Surface  marked  by  strong  vertical  and  concentric  strife  which  are 
comparatively  approximate  ;  the  intermediate  spaces  very  finely  re- 
ticulate. The  frond  is  ornamented  by  broad  rounded  nodes,  pro- 
duced by  the  abrupt  swelling  of  the  surface. 

The  fragment  described  is  about  45  mm.  long  and  30  mm.  wide. 

Formation  and  locality.     In  the  Waverly  group  ;  Warren,  Pa. 
DicTYOPHYiox  (Clathrospongia)  abacus. 

Plate  19,  Figs.  2-4. 

Clathrospongia  abacus,  Hall.     Notes  on  the  Family  Dictyospongidae ;  prelim, 
for  the  35th  Kept.     PI.  19,  figs.   2-4.     1882. 

Cup  turbinate,  length  a  little  more  than  twice  the  greatest  diameter. 
Base  narrow  and  attenuate. 

Surface  marked  by  vertical  and  transverse  alate  expansions,  which 
extend  beyond  the  body  for  a  distance  of  about  eight  mm.,  intersect- 
ing each  other  at  right  angles,  and  presenting  a  deeply  fenestrate  as- 
pect. The  entire  surface,  both  of  the  body  and  expansions,  is  finely 
reticulate.  When  the  alations  are  removed,  or  broken  away,  their 
bases  leave  strong  vertical  and  transverse  ridges.  There  are  twelve 
radiating  ridges  in  the  entire  circumference  of  the  cup. 

An  imperfect  specimen  has  a  length  of  100  mm.  and  a  diameter  of 
about  45  mm.  at  the  larger  end. 

Formation  and  locality.  In  the  sandstone  of  the  Waverly  group  ; 
Warren,  Pa. 

DiCTYOPHTTON  (?)    ReDFIELDI. 

Plate  18,  Fig.  9. 

Diclyophyton  Bedfieldi,  Hall.     Sixteenth  Rept.  State  Cab.   Nat.    Hist.,  p.  88, 
pl.  5,  fig.  1,  and  pi.  5a,  fig.  1.     1863. 

Cup  siibcyiindrical,  broader  below,  gently  contracting  to  a  point 
above  the  middle  of  its  height,  thence  abruptly  enlarging  to  a  broad 
flabellate  or  infundibuliform  expansion.  Base  broader  than  the  body 
above. 

Surface  cancellated  by  almost  equal,  strong,  thread-like  strife,  with 
the  intermediate  spaces  finely  reticulate. 

The  specimen  is  imperfect  at  both  extremities,  and  somewhat  com- 
pressed.    The  length  preserved  is  200  mm.,  the  width  at  base  more 
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I  than  80  mm.     In  the  middle  of  its  lengtli  it  has  a  Avidth  of  40  mm., 
and  the  greatest  breadth  above  is  105  mm. 

Formation  and  localities.  In  the  Waverly  sandstone ;  Harrisville 
and  Akron,  Ohio. 

^  DiCTYOPHYTON    CYLI^STDRICUM. 

Dictyophyton  cydindrieum,  Whitfield.     Bulletin  No.  1,  Am.  Mus.  Nat.  Hist., 
p.  19,  pi.  4,  fig.  3.      1881. 

The  specimen  described  in  the  Bulletin  of  the  American  Museum 
of  Natural  History  is  apparently  a  portion  of  a  flattened  cylindrical 
tube,  showing  very  fine  surface  reticulations,  in  which  the  stronger 
stri«  are  not  preeminently  conspicuous,  but  sufficiently  so  to  divide 
the  surface  into  quadrules  of  finer  reticulations.  The  coarse  trans- 
verse and  longitudinal  rod-like  spicules  are  shown  in  the  specimen, 
but  they  do  not  afi'ord  any  specific  character^  under  the  microscope. 
The  fragment  is  incomplete  at  both  extremities,  having  a  length  of  65 
mm.  and  a  width  in  its  compressed  condition  of  57  mm.  In  its  sur- 
face markings  the  specimen  bears  no  very  close  resemblance  to  any 
other  known  species. 

Formation  and  locality.  In  the  shales  of  the  Keokuk  group  ; 
Crawfordsville,  Indiana. 

ECTENODICTYA    IMPLEXA. 

Plate  19,  Fig.  1. 

DictyapJiyton  implexnm,  Hall.     Notes  on   the  Family  Dictyospongidae  ;  pre- 
lim, to  the  35th  Rept.  pi.  18,  fig.  1.     1883. 

Frond  a  reticulate  expansion,  assuming  a  variety  of  form  from  pres- 
sure or  other  causes  ;  the  original  form  has  been  apparently  broadly 
funnel-shaped  or  ovoid.     Base  unknown. 

Surface  caucellate  by  strong  concentric  and  vertical  striae;  the  inter- 
mediate spaces  finely  reticulate  by  filiform  stri«,  which  cross  each  other 
rectangularly.  The  body  presents  prominences,  or  protuberances, 
which  are  not  sufficiently  elevated  to  be  termed  nodes. 

A  large  imperfect  specimen,  which  is  distorted  by  compression,  has 
a  length  of  180  mm.  and  a  width  of  about  93  mm. 

The  specimens  of  this  species  are  all  more  or  less  distorted  ;  they 
appear  as  broad  funnel-shaped  expansions  without  evidence  of  a  dis- 
tinct tubular  base,  and  are  usually  fragmentary. 

Formation  and  localities.  In  sandstones  of  the  Waverly  group,  at 
Warren  and  Oil  City,  Pa. 

ECTENODICTYA    i^XPANSA. 

Plate  20,  Fig.  10. 

Phragmodictya  ?  expansa,  Hall.     Notes  on  the  Family  Dictyospongidae  ;  pre- 
lim, for  the  35th  Rept.,  pi.  19,  fig.  10.     1883. 

Frond  explanate,  discoid  or  flabelliform.     Base  unknown. 
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Surface  closely  reticulated  by  strong  radiating  and  concentric  striae, 
which  are  somewhat  irregular  in  their  arrangement.  Margin  plicate 
or  subnodose.  The  disc  is  likewise  marked  by  distant  stronger  striae 
dividing  the  surface  into  larger  quadrules,  but  their  regular  recurrence 
cannot  be  determined  over  the  entire  surface.  The  specimen  preserves 
but  a  single  surface,  and  is  a  part  of  a  subcircular  discoid  form  lying 
upon  the  nearly  plane  surface  of  the  matrix,  and  parallel  to  the  lines 
of  bedding,  as  shown  by  the  ripple-marks  upon  the  opposite  side. 

Tlie  fragment  described  has  a  diameter  of  145  mm. 

Formation  and  locality.  In  sandstone  of  the  Waverly  group,  at 
Warren,  Pa. 


ECTElSrODICTYA    BURLINGTONENSIS,  U.  Sp. 

Frond  flabellate  or  explanate. 

Surface  reticulate  by  radiating  and  concentric  strife.  The  concen- 
tric strias  are  nearly  equi'distant,  about  two  in  the  space  of  three  mm. 
The  radiating  strige  are  somewhat  more  distant ;  between  each  pair  of 
these  are  quadrules  of  finer  reticulations.  The  radiating  striae  are 
sometimes  fasciculate  and  irregular,  the  fascicles  dispersing  and  their 
individuality  lost  toward  the  outer  margin. 

The  fragment  described  has  a  length  of  about  150  mm.,  the  greatest 
width  at  the  outer  extremity  is  about  120  mm. 

Formation  and  locality.  In  the  yellow  sandstones  below  the  lime- 
stone, at  Burlington,  Iowa. 


Ectenodictya    eccentrica. 

Plate  30,  Fig.  1. 

Phragmodicfya  eccentrica,  RaIjIj.     Notes  on  the  Family  Dictyospongidje ;    pre- 
lim, for  the  35th  Rept.,  pi.  19,  fig.  1.     1882. 

Discoid,  with  the  margins  incurved  ;  or  forming  shallow  saucer- 
shaped  fronds. 

Surface  marked  by  radiating  and  concentric  strias,  with  the  inter- 
mediate spaces  finely  reticulate.  Toward  the  periphery  the  surface 
shows  undulations,  with  a  tendency  to  plication. 

A  small  specimen  has  a  diameter  of  about  85  mm. 

Formation  and  locality.  In  the  calcareous  shales  of  the  Keokuk 
group ;  Crawfordsville,  Ind. 


Lyrodictya  Romingeri,  n.  sp. 

Cup  infundibuliform  or  flabelliform  ;  entire  frond  unknown. 

Surface  reticulate  by  strong  radiating  and  concentric  striae,  which 
are  subequidistant  and  closely  arranged,  dividing  the  entire  surface 
into  smaller  quadrules  of  finer  reticulations.  The  surface  is  also 
divided  into  longitudinal  areas  about  15  mm.  in  width,  limited  by 
strong  radiating  bands  of  spicules.  ' 
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A  compressed  specimen  li;is  j^  length  of  95  mm.  and  a  width  at  the 
base  of  55  mm.;  at  the  outer  margin  near  the  aperture  it  is  100  mm. 
measured  between  the  same  bands  of  spicules. 

Formation  and  locality.  In  the  calcareous  shale  of  the  Lower  Car- 
boniferous group  ;  Crawfordsville,  Ind. 

Thamxodictya  Xewberryi. 

Platel8,  Figs.  JO,  11. 

,  IHctyophyton  Newberryl.,  Hall.      Sixteenth  Rept.   on  the  N.  Y.  State  Cab.  of 
Nat.  Hist.,  p.  87.  pi.  4,  figs.  1-3.      1863. 

Frond  abruptly  attenuate  near  the  base,  cylindrical  above,  becoming 
infundibuliform  toward  the  aperture. 

Surface  strongly  marked  witli  radiating  and  concentric  stria?;  the 
stronger  ones  in  both  directions  nearly  equidistant,  except  near  the 
intercalation  of  a  radiating  1  and,  between  these  striae  are  quadrules 
of  finer  reticulations. 

In  a  well-preserved  specimen  there  is  a  series  of  more  distant  and 
stronger  radiating  and  concentric  strife,  which  are  nodose  at  their 
junction.  The  radiating  stria?  divide  the  surface  into  twelve  .subequal 
areas  ;  which  features  prevail  both  upon  the  pedicel  and  the  expanded 
frond. 

A  separated  pedicel  has  a  length  of  150  mm.,  and  in  its  compressed 
condition  it  has  a  longer  diameter  near  the  base  of  4G  mm.,  with  a 
shorter  diameter  of  15  mm.  At  the  upper  portion,  where  it  begins 
to  expand,  it  has  a  longer  diameter  of  65  mm.,  and  a  shorter  diameter 
of  IG  mm.  A  small  specimen  shows  a  portion  of  the  pedicel  about 
40  mm,  long,  with  the  infundibuliform  expansion  of  about  50  mm.  in 
length.  The  diameter  of  this  portion  in  its  flattened  condition  is 
about  100  mm. 

.  Formation  and  localities.  In  the  shaly  and  laminated  sandstone 
of  the  Waveriv  group  ;  at  Cuyahoga  Falls,  and  in  more  shalv  beds  at 
Richfield,  Ohio, 

Phragmodictta  catilliformis, 

Plate  18,  Figs.  12-14;  PI.  20,  Figs.  2,  3;  PI.  21,  Figs.  1-6. 

Jiictyophyton  catilliforme.  Whitfield.     Bulletin  No.  1.  Am.   Mus.   2^at.  Hist., 
p.  18,  pi.  8,  fig.  1.     1881. 

'•iragmodictya  scyptii/s,  Hal,!..  Notes  on  the  Familv  Dictyospongidje ;  pre- 
lim, for  the  35th  Rept.,  pi.  17,  figs.  12,  13;  pi.  19,  figs,  2,  3;  pi.  10,  figs  1- 
0.     1882. 

Cup  subcylindrical,  or  more  or  less  gradually  or  rapidly  expanding 
ronear  the  aperture.  Walls  of  the  cup  supjiorted  by  a  strong  trans- 
verse septum  and  surrounded  by  an  irregular  plicate  expansion  of  the 
8ul)3tan':;e  of  the  tube.     Frond  composed  of  finely  reticulate  tissue. 

Surface  ornamented  by  elongate  nodes  and  ridge.s.  'J'he  expansion 
from  tiiC  base  is  sometimes  regultirly  plicate  and  the  margin  scol- 
loped, showing  the  same  reticulate  tissue  that  pervades  tlio  entire 
frond.  The  septum  is  concavo-convex  and  composed  of  fine  reticu- 
late tissue  with  stronger  radiating  strite. 
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The  dimensions  are  extremely  variable.  A  small  cylindrical  speci- 
men, somewhat,  compressed,  with  a  length  of  90  mm.  has  a  dianieter 
near  the  top  of  30  mm.,  and  within  one-fourth  of  its  length  from 
the  upper  extremity  the  diameter  is  33.  A  compressed  specimen  of 
medium  size  has  a  height  of  100  mm.,  a  diameter  at  the  diaphragm 
of  65  mm.  and  at  the  other  extremity  78  mm. 

The  lartrest  specimen  seen  is  obliquely  compressed,  has  a  diameter 
at  the  septum  of  135  mm.,  and  at  the  top  (which  is  incomplete  at  the 
maro-in)  the  width  is  over  200  mm.  The  smallest  diaphragm  measures 
abovTt  16  mm.,  and  there  are  many  between  this  size  and  100  mm. 
The  largest  diaphragm  measures  125  mm.  in  its  greatest  diameter,  and 
95  mm  ''in  the  transverse  diameter,  and  the  same  specimen,  including 
the  expanded  border,  measures  in  its  greatest  diameter  18o  mm.,  and 
in  its  transverse  diameter  150  mm. 

Formation  and  locality.  In  the  shales  of  the  Keokuk  group  ; 
Crawfordsville,  Ind. 

Phragmodictya  likeata. 

Plate  21,  Fig.  8. 

Phragmodictya  lineata,  Hall.     Notes  on  the  Family  Dictyospongid^  ;  prelim, 
for  the  35th  Kept.,  pi.  20,  fig.  8.     1882. 

The  specimen  is  a  flattened  cylindrical  body,  having  a  length  about 
three  times  its  width.  One  extremity  is  truncated  by  a  convex  septum 
with  a  strong  excentric  cicatrice. 

Surface  rather  coarsely  reticulate,  the  longitudinal  and  transverse 
striffi  being  of  nearly  equal  strength,  and  nodose  at  their  intersection 

The  length  of  the  fragment  is  65  mm.,  width  across  the  septum  25 
mm.,  width  in  the  middle  of  its  length  about  20  mm. 

This  species  differs  from  P.  catilliformis  in_  its  much  smaller  size 
more  convex  septum,  stronger  reticulating  striae  and  absence  ot  nodes 
or  ridges. 

Formation  and  locality.     Keokuk  group  ;  Crawfordsville,  lud. 

Phragmodictya  patelliformis,  n.  .7;. 

The  specimen  described  is  a  septum  of  a  species  of  this  genus  pre- 
serving some  small  portions  of  the  cylindrical  body  or  cup.  Form 
ovate  patelhform;  apex  excentric  ;  longitudinal  diameter  one-seventh 
p-reater  than  the  transverse  diameter.  •       •          _ 

Surface  radiatingly  striate  from  the  apex  ;  striae  increasing  in  num- 
ber and  str^^^^^^^^^  the  margin.  Fine  radiating  and 
co"  c"  trl  stiL  reticulate  Vhe  surface;  with  stronger  -d-  composed  of 
fascicles  of  finer  striae,  which  become  nodose  toward  the  Penphery. 

The  greatest  length  of  the  septum  is  13d  mm  f.^^f  .J^^^gJ^^;^^^^^ 
width  i1  115  mm.  The  length  from  the  cicatrice  to  tl\e  distal  mai gin 
is  100  mm.,  the  transverse  diameter  through  the  apex  is  100  mm. 

Formation  and  locality.  In  the  calcareous  shales  of  the  Keokuk 
group;  Crawfordsville,  Ind. 
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Cleodictya    glokiosa,  n.  sp. 

Frond  large,  urn-shaped,  rotund  below  and  tapering  toward  the 
base,  ventricose  above,  and  the  prominent;  portion  of  the  periphery 
ornamented  by  large  rounded  nodes.  Frond  contracting  abruptly 
above  the  nodes  and  continuing  in  a  subcylindrical  form,  which 
gradually  expands  above.     Entire  foi'm  unknown. 

Frond  composed  of  reticulate  tissue.  The  stronger  vertical  and 
transverse  stria?  are  somewhat  irregularly  disposed,  owing  to  the  in- 
equality of  the  surface,  but  including  between  them  quadrules  of 
finer  tissue. 

A  large  imperfect  frond  has  a  height  of  200  mm.,  a  greatest  diame- 
ter measuring  across  the  nodose  periphery  of  220  mm.,  the  transverse 
diameter  in  the  same  plane  is  about  135  mm.,  the  difference  being  due 
to  compression.  At  the  constriction  above  the  nodes  the  diameters 
are  respectively  70  and  130  mm.  The  transverse  section  was  originally 
circular.  A  section  of  a  smaller  specimen,  or  of  a  continuation  of 
the  tube  at  a  higher  point,  is  nearly  circular,  having  one  diameter  110 
mm.  and  the  other  115  mm.,  to  the  periphery  formed  by  the  nodes, 
while  the  continuation  of  the  tube  above  measures  65  mm.  by  70  mm. 

This  is  a  most  remarkable  species,  varying,  both  in  its  general  form 
and  magnitude,  and  in  the  development  of  its  twelve  peripheral  nodes, 
from  any  known  form  of  this  family. 

Formatio7i  and  locality.  In  a  sandstone  which  comes  above  the 
shaly  beds,  at  Crawfordsville,  Ind.,  of  the  age  of  the  Lower  Carbonif- 
erous limestones. 

Cleodictya  ?  Mohri,  n.  sp. 

Cup  ventricose  below,  cylindrical  and  gently  contracted  in  the  mid- 
dle, somewhat  spreading  toward  the  aperture  ;  length  more  than  twice 
the  diameter  through  the  middle  of  its  extent.     Base  unknown. 

Surface  finely  reticulate,  with  stronger  longitudinal  and  transverse 
strise  at  intervals  of  three  to  five  mm.  The  inflated  portion  below  the 
middle  presents  several  broad  low  bulla?. 

The  specimen  described,  which  is  imperfect  at  both  extremities,  has 
a  length  of  140  mm.,  the  diameter  in  the  middle  of  its  length  is 
Go  mm.,  the  diameter  in  the  ventricose  portion  is  nearly  100  mm., 
and  at  the  other  extremity  about  75  mm. 

Formation  and  locality.  In  the  calcareous  shale  of  the  age  of  the 
Keokuk  limestone  ;  Crawfordsville,  Ind. 

Physospongia  Dawsoni. 

Plate  30,  Figs.  4-6,  8. 

TTphanUenia  Dawsoni,WmTFiEi,T>.     Bull.  No.  1,  Am.    Mus.   Nat.  Hist,    j).    15, 

pi.  4,  figs.  1,  2.     1881. 
UphanUenia  Dawsoni,  Whitfield.     Am.  Jour.  Sci.,  August,  1881. 
Phyaospongia  Dawsoni  (Whitfield),  Hall.     Notes  on  the  Family  Dictyospou- 

gidse ;  prelim,  for  the  35th  Rept.,  pi.  19,  figs.  4-8.     1882. 

Cup  subcylindrical  or  gradually  expanding  above.  The  entire  form 
is  unknown.     Base  unknown. 
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The  frond  consists  of  a  continuous  minutely  reticulated  tissue, 
which  is  divided  into  longitudinal  and  transverse  areas  by  bands  of 
-icicular  spicules.  In  a  longitudinal  direction  there  are  twenty-four 
bands  of  two  dimensions;  the  smaller  ones  corresponding  m  strength 
with  the  transverse  bands.  The  tissue  occupying  these  twenty-four 
rows  of  quadrules  is  alternately  depressed  and  elevated,  giving  a  low 
nodose  or  bulUite  aspect  to  the  surface.  The  tubercles  show  a  radi- 
ating arran<'ement  of  the  spicules,  and  the  superficial  layer  is  often 
extended  ivom  the  summit  into  spiniform  processes. 
"  The  specimens  obtained  arc  fragmentary,  of  lengths  varying  troni 
50  to  80  mm.,  and  widths  from  40  to  70  mm.  A  single  cylindrical 
flattened  specimen  has  a  length  of  70  mm.,  and  diameters  of  40  and 
30  mm.  respectively.  ^  •      -i  j 

In  the  removal  of  these  specimens  from  the  matrix,  the  nodes  aie 
frequently  broken  oS,  giving  the  appearance  of  a  coarsely  fenestrate 
frond  and  this  condition  has  led  to  its  identification  with  Uphan- 
T^NiA-  but  it  is  only  in  this  broken  state  that  ic  bears  any  resemblance 
to  that  genus.  The  surface,  when  entirely  preserved,  consists  of  a 
continuous  reticulate  tissue,a  character  never  existing  in  Uphant.enia. 
Formation  and  locality.  In  the  shales  of  the  Keokuk  group  ; 
Crawfordsville,  Indiana. 

PhYSOSPON-GIA   CoLLETTI,  11.  sp. 
Plate  20,  Fig.  7. 

Frond  cyathiform,  more  or  less  rapidly  expanding  above.     Entire 
form  unknown.     Base  unknown,  but  probably  abruptly  attenuate. 

Substance  composed  of  a  very  finely  reticulate  continuous  tissue. 

Surface  divided  into  eight  distinct  areas  by  strong  radiating  ridges 
composed  of  bundles  of  spicules.  Tiiese  areas  are  longitudinally  di- 
vided, each  into  two  smaller  fields,  by  a  finer  longitudinal  band.  The 
entire  surface  is  traversed  by  transverse  bands  which,  with  the  radi- 
ating bands,  divide  it  into  small  quadrules,  which  are  alternatelv  ele- 
vated and  depressed,  giving  the  surface  a  bulhite  appearance.  Ihese 
quadrules  are  wider  than  high.  The  principal  radiating  bands  are 
stroncr  and  re^nUu:  The  transverse  bands  are  regular  and  of  unitorm 
size  •''and  the  intermediate  smaller , radiating  bands  are  irregular, 
sometimes  giving  rise  to  three  or  four  bullae  and  corresponding  de- 
pressions between  the  main  radii,  while  the  normal  number  seems  to 

^Thedimensions  of  the  principal  specimen  described  are  as  follows  : 
Vertical  height,  85  mm.;  transverse  diameter  at  the  lower  margin  ot 
the  specimen,  which  is  compressed,  85  mm.;  the  transverse  diameter 
at  the  upper  margin  is  150  mm.  Fragments  of  much  larger  individu- 
als have  been  observed. 

Formation  and  locality.       In  the  shales  of    the  Keokuk  group; 
Crawfordsville,  Ind. 
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Physospoxgia  alterxata. 

Plate  20,  Fig.  9. 

Physospongia  alternata,  Hall.     Notes  ou  the  Family  Dictyospongid;e  ;    pre- 
lim, for  the  35th  Kept.,  pi.  l5,  jg.  9.     1882. 

Cup  cylindrical.  Proportions  of  length  and  breadth  unknown. 
Base  unknown. 

Substance  consisting  of  closely  reticulated  tissue,  with  stronger 
longitudinal  and  transverse  bands  of  spicules,  which  divide  it  into 
twelve  longitudinal  rows  of  qiiadrules;  these  are  alternately  elevated 
and  depressed. 

The  fragment  described  has  a  length  of  about  45  mm.;  in  its  com- 
pres.«!ed  condition  it  has  a  greatest  width  of  25  mm.,  and  the  shortest 
diameter  is  10  ram. 

Formation  and  locality.  In  the  shales  of  the  Keokuk  group ; 
Crawfordsville,  Ind. 

Uphaxt^xia  Chemuxgexsis. 

Upliantcem'a  Chemungenais.  Vanuxem.     Rept.  3d  Geol.  Dist.  N.  Y.,  p.  183,  fig. 

50.  1842. 
Uphard<Enia  Chemungensis  (Vanuxem),  Hall.     Sixteenth  Rept.    State  Cab.,  p. 

86.  1863. 
Xot  Uphantoenia   Chemungensis  (Vanuxem),   D.^wson.      Quarterlv  .Jour.    Geol. 

Soc.  London.     1862. 

Frond  circular  or  subcircular,  gently  convex  on  the  lower  side,  with 
a  depression  in  th^e  middle  ;  consisting  of  continuous  bands  radiating 
from  a  central  point  or  detined  central  area,  increasing  in  width  as 
they  recede  from  the  center,  and  arranged  at  subequal  distances  from 
eacii  other.  The  entire  number  of  these  radiating  bands  is  thirty-two, 
every  fourth  one  being  stronger  than  the  intermediate  ones.  These 
radiating  bands  are  crossed  concentrically,  but  not  intersected,  by 
another  set  of  bands  which  are  of  equal  width  throughout  their  ex- 
tent, each  successive  one  being  a  little  wider  than  the  preceding,  until 
the  frond  is  completed.  The  interstices  between  these  bands  are  en- 
tirely free  from  any  substance  in  the  original  frond,  and  as  preserved 
in  the  rock,  the  interspaces  are  filled  with  the  substance  of  the  matrix. 

The  surface  of  the  frond,  both  in  the  radiating  and  concentric 
bands,  is  similar,  and  shows  evidence  of  tine  striations,  and  was, 
doubtless,  finely  reticulate.  Where  these  bands  cross  each  other,  there 
is  no  proper  intergrowth,  but  a  double  thickness  of  the  tissue  is  ob- 
.servable,  while  each  band  maintains  its  independent  growth  and 
limitation. 

The  original  specimen,  from  center  to  circumference,  has  an  extent 
of  155  mm.;  across  the  greatest  width,  at  right  angles  to  this,  it 
measures  140  mm.  The  largest  specimen  known  has  a  greatest 
diameter  of  nearly  350  mm.,  the  semi-diameter  on  the  most  extended 
side  is  190  mm. 

Formation  and  locality.     In  the  fine  grained  sandstone  of  the  upper 
Chemung  group  ;  near  Owego,  X.  Y. 
[Sen.  Doc.   No.  38.J         61 


ADDENDA  ET  CORRIGENDA. 


Page  430.  The  species  described  as  Zaplire^itis  inequalis  may  be 
stricken  out.  Subsequent  examination  of  the  specimen  described 
has  shown  that  it  belongs  to  the  Hudson  River  Group,  and  is  the 
Palmophyllum  divaricans  of  Nicholson. 

Page  438.  Za2}hrentis  inclinata  is  equivalent  to  Cyathophylluni  agus- 
tatuni.     The  specimen  is  from  the  Niagara  Group  of  Kentucky. 

Page  407.  Only  eight  plates  are  here  given  to  accompany  the  paper 
on  the  Fossil  Corals.  It  is  intended,  at  a  future  date,  to  repub- 
lish this  paper  with  illustrations  of  all  the  species. 

Page  465.  It  was  originally  intended  to  publish  the  complete  me- 
moir on  the  Fossil  Reticulate  Sponges;  but  the  exigencies  of  pub- 
lication have  necessitated  the  presentation  of  the  present  abstract. 
As  soon  as  the  drawings  and  lithography  can  be  completed,  the 
entire  memoir  will  be  published  as  a  bulletin  of  the  State  Museum. 

The  document  edition  of  seven  hundred  copies  of  the  Thirty-fifth 
Report  of  the  State  Museum,  has  been  issued  without  the  seven  pages 
properly  following  p.  406  and  marked  406,^  etc.,  though  the  whole 
was  in  type  at  the  time.  The  plates,  3-13,  in  the  same  volume,  were 
printed  without  the  knowledge  of  the  author  or  the  Director  of  the 
Museum,  no  proofs  having  been  submitted  to  either  of  them. 


ERRATA. 


Page  409,  line  3,  for  exstans  read  extans. 

Page  414,  line  6,  for  cristulatum  read  cristulata. 

Page  414,  line  3  from  bottom,  for  subvesiculare  read  subvesicularie. 

Page  429,  line  15,  for  trisculactum  read  trisulcatum. 

Page  337,  line  10,  for  anterior  read  posterior. 

Page  352,  line  13,  after  elongate  insert  straight  or  slightly  curved. 


fit/itp\rimXat  Hist  .",5. 


PJal.    1  . 


i,?arsou3  LZo  ALbariy.cIY 


Stalp  \Iiiv;  l^at.Hist  35. 


il 


Plate -i. 


litfi^ 


PLATE    III. 


Exterior  of  shell. 


a.  m.  Anterior  margin.  lig.  Ligament. 

p.  m.  Posterior  margin.  f.  Foot,  extended. 

V.  m.  Ventral  margin.  umb.   Umbo, 

d.  p.  Dorsal  portion.  h.  Hinge-line. 


PLATE    IV^. 

Fig.  1  —  Exterior  o*"  shell,  dorsal  view. 

a.  p.  Anterior  portion.  lig.  Ligament, 

p.  p.  Posterior  portion.  1.  v.  Left  valve, 

d.  p.  Dorsal  portion.  r.  v.  Right  valve. 

Fig.  2  —  Young  shell  before  leaving  the  gills. 

V.  Valves.  by.  Byssus. 

h.  1.  Hinge-line.  c.   Cilia. 

a.  a.  The  animal.  s.  Serrated  spines. 

Fig.  3  —  Epidermis, 
p.  c.  Pigment  cells. 

Fig.  4  —  Prismatic  layer,  transverse  section. 
Fig.  5  —  Narceous  layer,  transverse  section. 
Fig.  6  —  Section  of  the  shell, 
ep.  Epidermis.  nac.  Nacreous  layer, 

pr.  Prismatic  layer. 

Fig.  7  —  Enlargement  of  secreting  tubes  of  the  liver. 

Fig.  8 — Parasite  frequently  found  on  the  animal. 

Fig.  9  —  Enlargement  of  tentacles  of  the  branchial  siphon. 

Fig.  10  —  Enlargement  of  muscular  fibres. 

Fig.  11  — Mass  of  the  tubules  of  the  liver. 

Fig.  12  —  Young  Anodonta. 
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PLATE    V. 


:i.  a. 

ti.   r. 

p.  p. 
f. 

a. 

m.  n. 

p.  1. 

m.  f. 

P- 

ra.  n. 

Fig.  1  —  Showing  blood 
Anterior   adductor    muscle. 
Anterior  retractor  muscle. 
Protractor  pedis  muscle. 
Foot. 

Anterior  mantle  nerve. 
Pallial  line. 
Gill. 

Muscular  fibres. 
Posterior  mantle  nerve 


vessels  of  the  mantle, 
i.    s.   Inhalent  siphon, 
e.  s.    Exhalent  siphon, 
p.  a.  Posterior  adductor   muscle. 
p.  r.  Posterior   retractor   muscle, 
o.  b.  Organ    of  Bojauus,  or  renal 
organ. 
au.  Auricles. 

V.  Ventricle, 
ve.  Veins. 


f 


PLATE  VI. 


Fig.  1  —  The  animal  is  dissected  to  show  the  intestinal  canal. 


a.  a. 
m. 

f. 

g- 
t. 

b.  c. 

c.  c. 
a. 

p.  a. 
p.  r. 


Anterior   adductor  muscle.                v.  Ventricle. 

Mouth.  p. 

Foot.     •  au. 

Gill.  ^  i.  c. 

Tentacles  of  inhalent  siphon,    i.  e,  i.  c, 

Branchial  chamber. 

Cloacal  chamber.  r. 

Anus.  1. 

Posterior   adductor  muscle.                 s. 

Posterior   retractor  muscle. 


Pericardium. 
Auricle. 

Intestinal  canal. 
Points  of  attachment  of  in- 
testine. 
Rectum. 
Liver. 
Stomach. 


PLATE    VII. 

Fig.  1  —  Enlargement  of  outer  surface  of  gill . 
g.  p.  Gill  plates.  c.  i.   Cilia. 

ch.    Chitinous  rods. 

Fig.  2.  —  Enlargement  of  capillaries  of  gills. 
Fig.  3.  —  Enlargement  of  veins  of  mantle. 
Fig.  4. —  Showing  specimen  with  mantle  removed, 
a.  a.  Anterior  adductor  muscle. 

a.  r.  Anterior  retractor  muscle, 
p.  p.  Protractor  pedis  muscle. 

m.  Mouth. 
1.  p.  Labial  palpi, 
f.  Foot. 

b.  0.   Branchial  chamber, 
t.  Tentacles  of  inhalent-siphon. 

c.  c.  Cloacal  cliamber. 
5. —  Showing  the  mantle  and  gills  thrown  back  exposing  the  foot,  body 

and  labial  palpi, 

m.  Mantle.  o.  g.  Outer  gill, 

mo.  Mouth.  b.  c.  Branchial  cavity. 

1.  p.  Labial  palpi.  t.  Tentacles  of  inhalent  siphon, 

f.  Foot.  op.  Opening  through  the  gill  for 

b.  Body.  passage  of  the  body, 
i.  g.  Inner  gill. 


r. 

Rectum. 

a. 

Anus. 

p.  a. 

Posterior  adductor 

p.  r. 

Posterior  retractor 

P- 

Pericardium. 

V. 

Ventricle. 

au. 

Auricle, 

m. 

Mantle. 

ff- 

Gill. 
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PLATE   VIII. 


Showing  the  muscles  of  the  foot  and  body. 
The  same  letters  apply  to  the  same  organs  on  each  of  the  figures. 

Figs.  1,  2,  3. 


a.  Anterior  adductor  muscle.  g.  Gills. 

r.  Anterior  retractor  muscle.  p.  Pericardium, 

a.  Posterior  adductor  muscle.  au.   Auricle. 

r.  Posterior  retractor  muscle.  v.  Ventricle. 

p.  Protractor  pedis  muscle. 
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PLATE  IX. 


Fig.  1. —  A  dorsal  veiw  of  the  pericardial  cavity,  mantle  not  removed, 
p.    a.  Posterior  adductor.  au.  Auricle. 


V.  Ventricle, 
p.  Pericardium. 


r.  Posterior  retractor, 
p.  m.  Mantle, 
o.    b.  Organ  of  Bojanus. 

Fig.  2. —  A  dorsal  view  of  the  pericardial  cavity,  mantle  removed, 
p.  a.  Posterior  adductor.  v.  Ventricle, 

p.  r.  Posterior  retractor.  au.  Auricle. 

r.  Rectum.  o.  b.   Organ  of  Bojanus. 

p.  Pericardial  cavity. 
Fig.  3. —  The  valve  leading  from  the  auricle  to  the  ventricle, 
val.  Valve.  au.  Auricle. 

V.   Ventricle. 

Fig.  4.- 


■  Organ  of  Bojanus  or  renal  organ. 


Posterior  adductor. 
Rectum. 
Anus. 

Posterior  retractor. 
Pericardial  cavity. 
Ventricle, 
p.  g.  Oldening    leading   from   tlie 

floor  of  the  pericardium  to 

glandular  sac. 


p.  a. 

r. 

a. 
p.  r. 

P- 

V. 


0.  b.  c.   Opening   leading    from    the 
non-glandular  sac  to   the 
branchial  chamber, 
n.  g.  s.  Non-glandular  sac. 

g.  s.  Glandular  sac. 
o.  e.  s.  Opening   leading   from    the 
glandular  to  the  non-glan- 
dular sac. 
au.  Auricle. 


Fig.  5. —  Floor  of  the  pericardium,  showing  the  'two  openings  (o.  p.  g.)  into 

the  renal  organ. 
Fig.  6. —  Floor  of    non-glandular  sac,  showing  openings  into  the  glandular 
sac  and  branchial  chamber,  and  the  openings  from  the  glandular 
sac  as  shown  in  Fig.  5. 
Fig.  7. —  Diagram  showing  more  plainly  tlian  fig.  4  the  passage  leading  from 
the  floor  of  the  pericardium  to  the  branchial  cliamber. 
Fig.  8. —  Showing  nerves  in  place. 


c.  g.  Cerebral  ganglion, 
c.  c.  The  commissural  cord  con- 
necting the  cerebral  gang- 
lia, 
ps.  g.  Posterior  ganglia, 
ps.  c.  Commissural  cord   connect- 
ing the  cerebral  and  pos- 
terior ganffliii. 


p.  g.  Pedal  ganglion, 
pe.  c.   Commissural  cord  connect- 
ing the  pedal  and  cerebral 
ganglia, 
m.  u.  Anterior  mantle  nerve, 
g.  n.  The   nerve   whose  branches 
are  the  nerves  of  the  gills. 
.  m.  n.  Posterior  mantle  nerve. 
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PLATE    X. 

Showing  the  circulatory  system  as  described  in  the  text.  The  arteries 
are  represented  by  dark  shading ;  the  veins  and  large  sinus  connecting  with 
the  vena  cava  by  lighter  shading;  the  intestinal  canal  and  other  parts  will 
be  easily  recognized  by  still  lighter  shading. 

a.  ao.  Anterior  aorta.  ram.  Ramifications  of  arteries. 

J),  ao.  Postea'ior  aorta.  r.  v.  Ramifications  of  veins. 

s.  Sinus. 

The  larger  veins  and  arteries  only  are  represented  here ;  to  endeavor  to  rep- 
resent more  in  so  small  a  space  would  only  confuse  the  student. 


PLATE    XL 


Fig.   1. —  Interior  of  shell. 


a.  a. 
p.  a, 
a,  r. 
p.  p, 


a.  a. 
a.  r. 
p.p. 
p.  a. 
Fig.  3.- 

sh, 

m. 

o.  g. 

i-g- 
f. 


Impression  of  anterior  ad- 
ductor muscle. 

Impression  of  posterior  ad- 
ductor muscle. 

Impression  of  anterior  re- 
tractor muscle. 

Impression  of  protractor 
pedis  muscle. 


p.  r.  Impression  of    posterior  re- 
tractor muscle. 
p.  1.   Impression  of  pallial  line, 
m.  f.  Impression  of  umbonal  mus- 
cles. 
1.  m.  Pallial  line  muscles. 
r.  t.  Rudimentary  teeth, 
mar.  Markings  left  by  the  adduc- 
tor muscles. 

Fig.  2. — -Interior  of  shell  of  JJnio  complanatus. 
Anterior  adductor.  p.  r.  Posterior  retractor. 

Anterior  retractor.  p.  1.  Pallial  line. 

Protractor  pedis.  .  c.  t.   Cardinal  teeth. 

Posterior  adductor.  lat.  Lateral  teeth. 

The  mantle  thrown  back,  showing  the  labial  palpi  (1.  p.)  in  position. 

Fig.  4. —  Transverse  section. 
Shell.  o.  b.  Organ  of  Bojanus. 

Mantle.  v.   Ventricle. 

Outer  gill.  au.  Auricle. 

Inner  gill.  p.  Pericardium. 

Foot.  r.  Rectum. 
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PLATE    XII. 


The  nerves  dissected  from 

c.  g.  Cerebral  ganglia. 
0.  c.  Commissural   cord  connect- 
ing cerebral  ganglia, 
ps.  g.  Posterior  ganglia, 
ps.  c.   Commissural    cord  connect- 
ing the  cerebral  and  jdos- 
terior  ganglia. 
p.  g.  Pedal  ganglion, 
pe.  c.  Commissural   cord  connect- 
ing the  pedal  and  cerebral 
ganglia. 


the  animal  and  enlarged. 

g.  n.  The  nerve   whose   branches 

supply  the  gills, 
b.  n.  The  nerves  of  that  part  of 
the    mantle     constituting 
the  inhalent  and  exhalent 
siphons. 
.  m.  n.  Anterior  mantle  nerve, 
p.  m.  n.  Posterior  mantle  nerve, 
au.  s.  Auditory  sac. 
a.  a.  n.  Anterior  adductor  nerve, 
p.  h.  n.  Peripheral  nerve. 
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PLATE    XIII. 


Fig. 

1.— 

Fig. 

2.— 

Fig. 

3.— 

Fig. 

4.— 

Fig. 

5.— 

l.p. 

Fig. 

6.— 

Fig. 

7  — 

Fig. 

8.— 

Fig. 

9.— 

Enlargement  of  the  posterior  ganglia. 

Enlargement  of  the  cerebral  ganglion. 

Enlargement  of  the  pedal  ganglion. 

The  young  of  anodon  taken  from  the  gill. 

The  labial  palpi  held  open  and  at  right  angles  to  the  body,  showing 

their  inner  surfaces. 
Labial  palpi.  m.  Mouth. 

One  of  the  labial  palpi. 

Two  of  the  ridges  on  the  labial  palpi  enlarged,  showing  cilia. 
Enlargement  of  interior  of  a  palpus. 
Enlargement  of  exterior  of  a  palpus. 
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PLATE  XV. 

Equisetides  Wrightiana,* 

Fig.  1.  The  stem,  natural  size.     Copy  after  Dawson. 

2.  A  transverse  section  in  outline. 

3.  "Leaf  of  sheath." 

Cyclostigma  affine. 

Fig.  4.   Cyclostigma  affine  —  surface  showing  leaf  scars. 
5.  "  leaf-base,  enlarged. 

ASTEROPTERIS  NoVEBORACENSIS. 

Figs.    6,  7.  Asteropteris  noveboracensis,  cross-section,  natural  size  and  enlarged. 

8.  A.  noveboracensis,  portion  enlarged,  showing  one  vascular  bundle. 

9.  "  "  portion  enlarged  twelve  times,  showing  rays  and  vascular  bundle. 
10.    "            "  stem  restored  in  cross-section. 

11,12.    "  "  scalariform  vessels,     xlOO. 

13.     "  "  prosenchyma  of  outer  cylinder,  x40. 

14,15.    "  "  parenchyma  of  inner  cylind.jr,   x40. 

In  the  above  figures,  a  represents  radii  of  axis,  b  cellular  tissue  of  axis,  c  outer  prosen- 
chyma, d  leaf-bundles. 

*NOTE  (Fig.  1.)  — The  peculiar  aspect  and  markings  of  this  figure,  as  originally  pub- 
lished in  the  Quarterly  Journal  of  the  London  Geological  Society,  led  the  writer  to  sus- 
pect its  relations  to  the  Crustacea.  Through  the  kindness  of  Mr.  Wright,  who  procured 
the  loan  of  the  specimen,  I  have  had  an  opportunity  of  seeing  the  original,  which  is  very 
correctly  represented  in  the  figure.  The  body  is  not  cylindrical,  but  broadly  elliptical  or 
subovate,  enlarging  above.  The  ridges  occur  only  upon  one  side,  having  asymmetrical 
relation  with  the  form  of  the  body,  while  the  other  parts  are  free  from  them,  and  the 
joints  are  overlapping.  The  form  of  this  body,  together  with  the  character  of  the  ridges 
and  the  finer  surface  markings,  suggest  its  crustacean  ©rigin.  The  lateral  scars  have 
probably  been  the  points  of  attachment  for  spiniform  processes  as  in  Stylonurus.  The 
fragment  represents  two  of  the  abdominal  segments  of  a  form  not  unlike  Ptylonurus, 
though  oofnparatively  longer  than  in  the  ordinary  forms  of  that  genus,  and  in  this 
respect  resembling  Stimonia. 

J.  H. 
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PLATE  XVI. 

Zaphrentis  Canadensis. 
Fig.     1.   A  longitudinal  section  through  the  center,  showing  the  tabulae. 
Fig.     2.   A  longitudinal  section  from  near  the  side   of  the  corallum,  showing 

the  vertical  lamellae. 
Fig.     3.  A  transverse  section  through  the  cup,  showing  the  number  and  size  of 
the  lamellae  and  the  position  of  the  fossette. 

Hudson  River  group,   Ohio. 

Heliophvllum  Halli. 

Fig.    4.  A  vertical  section  through  the  center. 

Fig.     5.  A  transverse  section  through  the  lower  2Dart  of  the  cup,  showing  the 
lamellae  and  vescicular  tissue. 

Hamilton  group,  N.  Y. 

Ctstiphyllum  Americanum. 
Fig.     6.   A  longitudinal  section   of    a  corallum,   showing  the   characteristic 
structure.  Hamilton  group,  N.   Y. 

Cyathophyllum  rugosum. 
Fig.     7.  A  horizontal  section  of  a  mass  of  corallites. 

Uppier  Helderherg  group,  Falls  of  the  Ohio. 

MiCHELINIA   STYLOPORA. 

Fig.     8.  A  vertical  section  of  a  large  mass  showing  the  usual  characters  of 
the  s^^ecies.  Hamilton  group,  N.   Y. 

Tetradium  Ontario,  n.  sp. 
Fig.     9.  A  horizontal  section  showing  the  form  of  the  tubules  in  a  very  satis- 
factory manner. 

Clinton  group.  Shore  of  Lalx  Ontario. 

Stromatopora  nodulata  ? 
Fig.  10.  A  horizontal  section  of  a  portion  of  a  specimen. 
Fig.  11.  A  vertical  section  of  the  same  species. 

Uppe^'  Helderherg  group,  Kelly's  Island,  Ohio. 

These  illustrations  of  translucent  sections  of  fossil  corals  are  given  to  ac- 
company the  paper  on  the  "  Machinery  and  Methods  of  Cutting  Specimens  of 
Rocks  and  Fossils  "  at  the  State  Museum,  pp.  121-124.  The  figures  show  in 
a  very  satisfactory  manner  the  structure  of  the  specimens,  and  express  the 
value  of  similar  sections  in  the  study  of  fossils. 

Ctenacanthus  Wrighti. 
Page  206. 
Fig.  12.  Lateral  view  of  the  specimen  described. 
Fig.  13.  A  small  portion  enlarged  to  show  the  surface  sculpturing. 
Fig.  14.  An  outline  showing  tlie  form  of  a  transverse  section. 

Chemung  group,   Yates  Co. ,  N.  Y. 
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PLATE  XVIII. 

Figs.  1-8.  Representing  a  series  of  elongate  turbinate  or  obconical  forms,  be- 
ginning with  the  simple  Cyatfiophycus reticulatus,  Walcott — fig. 
1,  followed  by  the  prismoidal  Dictyophyton  2jrismaticu7n,  then 
the  similar  form  D.  Conradi,  sometimes  with  several  nodes  and 
undulations  in  the  upper  part.  Figs.  5,  6,  7  show  a  further  de- 
velopment of  the  number  of  nodes  and  annulations  in  the 
species  D.  annulatuin,  D.  nodosum  and  D.  tuberosum. 

Fig.  2rt.  A  transverse  section  of  D.  prismaticum,  sliowing  its  regular  octa- 
gonal form. 

Fig.  4rt.   Shows  the  more  compressed  form  of  D.  Conradi. 

Fig.  8.  Represents  the  number  and  position  of  the  vertical  rows  of  tubercles 
in  D.  tuherosum.  All  of  the  preceding  forms  are  attenuate 
below. 

Figs.  9-14.  Represents  three  species  having  a  spreading  form,  one  of  which 
has  been  proved  to  possess  a  transverse  diaphragm. 

Fig.  9.  Dictyophyton  Hedfieldi  has  not  yet  been  shown  to  possess  the  charac- 
teristic diaphragm. 

Fig.  10.  Thamnodictya  Newherryi,  preserving  tlie  general  form  of  the  cup  and 
a  portion  of  tlie  pedicel. 

Fig.  11.  Ibid.  The  expanded  portion  of  another  specimen  which  is  separated 
from  the  basal  portion. 

Fig.  12.  Phragmodictya  catilliformis,  showing  the  form  and  ornamentation  of 
the  cup,  the  summit  of  the  basal  portion  and  margin  attach- 
ment. 

Fig.  13.  Ihid.  Reduced,  showing  the  base  and  superior  portion  separated  at 
tlie  diaphragm. 

Fig.  14.  Ihid.  A  specimen  preserving  the  circular  septum  and  a  double  ex- 
tension of  the  walls,  the  lower  one  being  less  distinctly  reticu- 
late. (Reduced  from  the  large  figure  given  by  Mr.  Whitfield. 
Bull.  Am.  Mus.  Nat.  Hist.  p.  18,  pi.  3,  fig.  1,  1881.) 

Fig.  1.   Cyathophycus  reticulatus,  Walcott.     Utica  slate,  N.  Y. 

Figs.  3,  2a.  rjictyophyton  prismaticum^  Hall.     Chemung  group,  N.  Y.  and  Pa. 

Figs.  3,  4,  4o.  Dictyophyton*  Conradi,  Hall.     Chemung  group,  N.  Y. 

Fig.  5.  Dictyophyton  annulntum,  Hall.     Chemung  group,  N.  Y. 

Fig.  6.  Dictyophyton  nodosum.  Hall.     Chemung  group,  N.  Y. 

Figs.  7,  8.  Dictyophyton  tuherosum,  Conrad.     Chemung  group,  N.  Y. 

Fig.  9.  Dictyophyton  RedfieJdi,  Hall.     Waverly  group,  Ohio. 

Figs.  10,  11.    Thamnodictya  Newberryi,  Hall.     Waverly  group,  Ohio. 

Figs.  12,  13  and  14.  Phragmodictya  catilUformis,  Whitfield.  Keokuk  group. 
Lower  Carboniferous,  Indiana. 
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PLATE  XIX. 

ECTENODICTYA    IMPLEXA. 
Page  475. 
Fig.  1.   Lateral  view  of  a  specimen  showing  the  constrictions  and   large  ob- 
scure bullae.  Waverly  group,    Warren,  Pa. 

DiCTYOPHYTON  (ClATHROSPONGIA)  ABACUS. 
Page  474. 

Fig.  3.  A  specimen  (found  in  the  interioi-  of  the  preceding),  showing  the  conical 
form,  the  ridges  bearing  the  concentric  and  radiating  laminar 
expansions,  and  obscurely  the  finer  reticulations.  Two  of  the 
longitudinal  al;e  are  represented  as  thej^  are  imbedded  in  the 
surrounding  rock.  Besides  this  species  several  fragments  of 
another  distinct  form  are  represented  on  the  right  of  the  prin- 
cipal figure,  whicli  may  belong  to  the  inclosing  frond  of  E. 
implecuH. 

Fig.  '6.  A  small  fragment  of  a  cone,  showing  more  distinctly  the  alternating 
surface  lines,  and  the  reticulate  cliaracter  of  the  lamellate  ex- 
pansions. 

Fig.  4.  A  partial  restoration  of  a  portion  of  fig.  2,  to  show  the  true  character 
of  the  walls  of  the  cone.  The  features  here  represented  have 
all  been  distinctly  observed  in  the  specimens. 

Waverly  group,   Warren,  Pa. 

DiCTYOPHYTON    TENUE. 
Page  474. 
Fig.  5.  A  fragment  showing  two  depressions  or  the  impressions  of  two  tuber- 
cles, and  preserving  very  fine  longitudinal  and  transverse  striae. 

Waver  I)/  group,   Warren,  Pa. 
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PLATE  XX. 

ECTENODICTYA    ECCENTRICA. 
Page  476. 
Fig.  1.  A  specimen  obliquely  compressed   showing  the  concentric  and  radiat- 
ing lines  from  the  eccentric  apex. 

Keokuk  gvoup^  Indiana. 

Phuagmodictya  catillikormis. 
Page  477. 
Figs.  2,  3.  Lateral  and  vertical  views  of  a  small  specimen,  showing  the  dia- 
phi'agra.  Keokuk  grouj),  Indiana. 

Physospongia  Dawsoni,   Whitfield,  sp. 
Page  479. 

Fig.  4.  Lateral  view  of  an  infundibuliform  specimen  showing  some  of  the 
nodes  extended  into  spiniform  processes. 

Fig.  5.  A  fragment  showing  the  arrangement  of  the  nodes  and  depressions- 
Some  of  the  nodes  are  broken  off,  and  a  few  of  the  depressions 
are  filled  with  the  surrounding  rock. 

Fig.  0.   A  small  example  of  the  same  species. 

Fig.  8.  Two  nodes  and  corresponding  depressions  enlarged  to  show  their  al- 
ternate arrangement,  and  the  acicular  spicules  forming  the  sub- 
stance of  the  envelope.  Keokuk  group,  Indiana. 

Physospongia  Colletti. 
Page  480. 
Fig.  7.  A  portion  taken  from  near  the  aperture  of  a  large  individual,  showing 
the  irregular  arrangement  and  large  size  of  the  nodes. 

Keokuk  group,  Indiana. 

Physospongia  at.ternata. 
Page  481. 
Fig.  9.  A  cylindrical  fragment  showing  the  broad  alternating  nodes   and  de- 
pressions, with  narrow-,  concentric  and  longitudinal  cinctures. 

Keokuk  group,  Indiana. 

ECTENODICTYA    EXPANSA. 

Page  475. 
Fig.  10.  A  large  fragment  showing  an  obscure  concentric  and  radiating  ar 
rangement  of  the  surface  lines,  and  several  nodes  and  ridges 
upon  a  portion  of  the  periphery. 

Waverly  group,  Warren,  Pa. 
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PLATE  XXI. 
Phragmodictya  catilliformis. 

Page  477. 
Fig.  1.  The  cup  of  a  cylindrical  specimeu  showing  the  continuous  longitudinal 

ridges  and  the  septum  at  the  base  of  the  figure. 
Fig.  2.  The  diaphragm  of  a  similar  specimen  showing  the  fine  concentric  and 
radiating  lines,  with  a  portion  of  the  outer  envelope  continued 
below. 
Fig.  3.  An  expanded  cup  somewhat  compressed,  but  preserving  nearly  the 
entire    outline.     The   longitudinal  ridges  die  out  toward  the 
margin  of  the  cup. 
Fig.  4.   An  enlargement  of  a  portion  of  the  upper  margin  of  the  cup  (ng.  3), 
to  show  the  crowding  of  the  striaj  producing  a  slight  thicken- 
ing of  the  rim,  and  the  gradual  obsolescence  of  the  nodes. 

The  great  expansion  of  the  frond  above  (as  represented  in 
figure  3),  the  finely  cancellate  structure  of  the  envelope,  and 
the  apparent  completeness  of  the  same  along  this  extended 
margin  in  this  and  several  other  specimens,  has  led  to  the  in- 
ference that  this  may  be  the  upper  extremity  of  the  organ- 
ism; while  analogy  with  Euplectella  would  indicate  the  op- 
posite end  as  the  upper  termination  of  the  frond. 

The  writer  has   submitted  a  collection  of   specimens  of 
this  species  to  Prof.  A.  Hyatt,  and  a  letter  from   him,  dis- 
cusing  this  question,  will  be  given  with  the  completed  pai:>er. 
Fig.  5.    A  small  cup  with  the  septum  apparently  perforate. 
Fig.  6.  A  very  elongate  cylindrical  specimen  preservinp;  the  diaphragm. 

Keokuk  group,  Indiana. 

PhKAGMODICTYA   (?)   CREBRISTRIATA. 
Page  000. 
Fig.  7.  Lateral  view  of  a  fragment  having  a  curved  outline  and  showing  the 
fine  reticulation  of  the  surface.    The  specimen  is  too  imperfect 
for  satisfactory  determination.         Keokuk  group,  Indiana. 

Phragmodictya  lineata. 
Page  478. 
Fig.  8.  Lateral  view  of  a  compressed  specimen  showing  the  strong  regular  re- 
ticulate striiE  without  ornamentation  of  nodes  or  ridges,  and  the 
septum  at  the  base  with  an  abrupt  depression  at  the  apical  scar. 

Keokuk  group,  Indiana. 
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PLATE  XXIl. 

The  accompanying  illustrations  are  presented  to  show  the  principal  varieties 
of  structure  of  the  Strophomenoid  Brachiopoda.  They  represent  a  portion  of 
the  "work  which  is  being  done  for  the  elucidation  of  shell  structure  preparatory 
for  the  volume  of  the  Palaeontology  on  the  Revision  of  the  Brachiopoda.  The 
specimens  are  prepared  and  photographed  and  the  accompanying  figures  Avere 
drawn  on  stone  from  photographic  prints. 

Fig.  1.  Strophomena  rliomboiddlis.  showing  the  simple  rows  of  large  punctse. 

Hudson  River  group,  Ohio. 
Fig.  2.  Straphomena  aUernata.  showing  sparse  and  irregular  punctse. 

Hudson  River  group,   Ohio. 
Fig.  3.  Leptaena  sericea,  sliowiug  the  oblique  tubuli  of  the  shell. 

Hudson  River  group,   Tenn. 
Fig.  4.   Stro2>hodo)ita  magnifica.     This  species  shows   numerous   large  punctae 
and  the  concentration  of  the  lamina?  of  the  shell   around  the 
tubuli.  Oriskany  Sandstone.  Canada  West. 

Fig.  0.  Strophodonta  deniissa.  The  tipper  part  of  the  figure  shows  the  irregular 
arrangement  of  the  jiuncta?  at  some  distance  below  the  surface. 
On  the  lower  portion  of  the  figure,  where  the  section  is  cut 
nearer  the  surface,  the  puncta'  are  arranged  in  rows  corre- 
sponding to  the  radii  of  the  ornamentation  of  the  shell.  These 
features  are  due  to  the  curvature  of  the  shell  which  makes  the 
section  cut  at  different  depths  below  the  surface. 

Hamilton  group,  N.   Y. 
Fig.  6.  Strophodonta  perpjlana,  showing  the  arrangement  of  the  punctie  in  nearly 

regular  lines.  Hamilton  group,  N.   Y. 

Fig.  7.  Strovhodonta  reversa.  This  figure  shows  very  distinctly  the  curving 
and  crowding  of  the  fibers  and  lamin*  around  the  tubuli  mak- 
ing them  appear  like  small  tubercles, 

Chemvng  group.  loira. 
Fig.  8.    Chonetes  coronata.     The  section  is  cut  just  below  the  surface  and  shows 
the  single  row  of  large  punct*  coming  out  along  the  summits  of 
the  costa^.     The  rows  of  fine  crenulations  are  produced  by  the 
lamina?  forming  the  sharji  concentric  striae  of  the  surface. 

Hamilton  group,  JV.  Y. 
Fig.  9.    Tropidoleptus   carinatus.     Section    of   the  shell  of  the    width    of  two 
costfe,  showing  the  numerous  oblique   rows  of  punctae  which 
are  more  crowded  along  the  summits  of  the  ribs. 

Hamilton  group,  W.   Y. 

All  t!ie  figures  represent  an  enlargement  of  twenty  diameters. 
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PLATE  XXIII. 

Streptelasma  lamellatum. 
Page  421 . 
Fig.     1.   Posterior  view  of  a  specimen  showing  the  interior  of  the  calyx. 

Streptelasma  tenue. 
Page  421. 
Fig.     2.   Lateral  view  of  a  specimen. 

Streptelasma  dissimile. 
Page  421. 
Fig.     3.   Posterior  view. 

Fig.    4.   Similar  to  the  preceding  but  inclined  to  show  the  cup. 
Fig.    5.   Lateral  view  of  a  specimen  preserving  the  surface  characters. 

Streptelasma  inflatum. 
Page  423. 
Fig.     6.  Lateral  view  of  a  specimen  of  the  ordinary  proportions. 
Fig.    7.  The  calical  view  of  the  preceding. 

Streptelasma  simplex. 

Page  422. 
Fig.     8.  Lateral  view  of  a  specimen. 
Fig,     9.  Posterior  view  of  the  same  showing  tlie  cup. 

Streptelasma  laterarium. 
Page  422. 
Fig.  10.   Lateral  view  of  a  corallum. 
Fig.  11.  Posterior  view  of  the  same. 
Fig    13.  Lateral  view  of  another  specimen. 
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PLATE  XXIV. 

Streptelasma  ampliatdm. 
Page  423. 
Fig.     ].   Posterior  view  of  a  specimen. 
Fig.    3.   View  of  the  calyx. 
Fig.     3.  The  elevation  in  the  center  of  the  cup  of  the  preceding. 

Streptelasma  conspicuum. 
Page  423. 
Fig.    4.   Posterior  view  of  the  specimen  showing  the  calyx. 

Streptelasma  fossula. 
Page  423. 
Fig.     5.  Posterior  view  of  the  specimen. 

Streptelasma  crateriporme. 

Page  424 . 
Fig.    6.  Posterior  side  of  the  specimen. 
Fig.    7.  The  calyx  of  the  preceding. 

Streptelasma  involutum. 

Page  424. 
Fig.     8.  Lateral  view  of  a  specimen. 
Fig.     9.  The  calyx  of  the  same. 

Streptelasma  .^quidistans. 
Page  424. 
Fig.  10.   Side  view  of  the  specimen. 
Fig.  11.  The  form  of  the  calyx. 

Streptelasma  mammiferum. 

Page  42.5. 

Fig.  12.  Specimen  nearly  entire,  preserving  the  conical  elevation  in  the  center. 

Fig.  13.   Lateral  view  of  a  broken  specimen  showing  the  interior  of  the  cup 

and  the  twisted  lamella;  in  the  center. 

Streptelasma  papillatum. 

Page  425. 
Fig.  14.  Posterior  view  showing  the  calyx. 
Fig.  15.  Lateral  view  of  anothei-  individual. 

Streptelasma  coarctatum. 

Page  425. 

Figs.  16,  17.  Lateral  and  posterior  views  of  a  specimen;  the  latter  showing  the 

interior  of  the  calyx  with  the  twisted  lamellte. 
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PLATE  XXV. 

Ptychophyllum  versiforme.* 
Page  426. 
Fig.  1.  Lateral  view  of  an  elongate  and  irregular  growing  individual. 
Fig.  2.  Lateral  view  of  a  short  and  broad  specimen. 
Fig.  3.  A  calyx  showing  the  strong,  coarse  rays. 
Fig.  4.  A  calyx  where  the  rays  are  partially  obliterated  by  siliciflcation. 

Ptychophyllum  striatum. 
Page  426. 
Fig.  5.  Lateral  view  of  a  specimen. 
Fig.  6.  Posterior  view  of  another  individual. 
Fig.  7.  The  calyx  of  the  preceding. 
Fig.  8.  Side  view  of  the  wall  of  the  cup,  enlarged  to  two  diameters. 

*  This  specific  name  is  retained  for  the  present.  It  does  not  seem  advisable  to  make  the 
separation  and  distinctioD  as  given  in  the  Twelfth  Indiana  Report  for  Ptychophyllum 
Knappi. 
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PLATE  XXVI. 

AuLACopHYLLUM  SULCATUM,  D'Ovbigny. 

Fig.  1.   Posterior  view  of  a  decorticated  specimen. 

Fig.  2.   Lateral  view  of  the  same. 

Fig.  3.  Posterior  view  of  a  similar  specimen,  showing  some  variation  in  the 

disposition  of  the  lamella?. 
Fig.  4.   Posterior  view  of  a  worn  specimen  showing  the  calyx. 

AuLACOPHYLLUM    CRUCIFORME. 
Page  428. 
Fig.  5.  Posterior  view,  showing  the  calyx. 
Fig.  6.  Lateral  view  of  the  coral. 

AuLACOPHYLLUM   TRISULCATUM. 
Page  429. 
Fig.  7.  Lateral  view  of  the  specimen. 
Fig.  8.  View  of  the  calyx. 

AuLACOPHYLLUM   CONVERGENS. 
Page  426. 
Fig.  9.   Lateral  view  of  the  coral. 
Fig.  10.   View  of  the  calyx. 
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PLATE  XXVII. 

AXTLACOPHYLLUM    PRINCEP8. 

Page  427. 

Fig.  1.  View  from  the  posterior  side,  showing  the  interior  of  the  calyx  and 

lamellae. 
Fig.     2.  Anterior  side  of  the  same  individual. 

AULACOPHYLLUM    REFLEXUM. 
Page  428. 
Fig.    3.  Lateral  view  of  a  specimen. 
Fig.    4.  The  calyx  of  the  same  enlarged  to  two  diameters. 

AULACOPHYLLUM    BIIiATERALE. 
Page  429. 
Fig.     5.  Posterior  view  of  the  specimen. 

AULACOPHYLLUM   PRATBRIFORME. 
Page  427. 
Fig.     6.   Lateral  view  of  an  imperfect  specimen. 
Fig.     7.  View  of  the  calyx. 

AULACOPHYLLtTM    PR^CIPTUM. 
Page  428. 
Fig.     8.   Lateral  view  of  the  coral. 

AULACOPHYLLUM    PINNATUM. 
Page  427. 
Fig.     9.  Lateral  view  of  an  imperfect  specimen. 
Fig.  10.   View  of  a  specimen  showing  the  cup. 

AULACOPHYLLUM    TRIPINNATUM, 
Page  429. 
Fig.  11.  View  of  a  specimen  imperfect  at  the  base- 
Fig.  12.  Calyx  of  the  same. 

AULACOPHYLLUM    POCULUM. 
Page  429. 
Fig.  13.  Lateral  view  of  the  upper  portion  of  a  specimen. 
Fig.  14.  View  of  the  calyx  of  the  preceding. 
Fig.  15.  The  calyx  of  another  specimen. 
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PLATE  XXVIII. 

Zaphrentis  compi,anata. 
Page  430. 
Fig.  1.  Posterior  view  of  the  specimen,  showing  the  interior  of  the  calyx. 

Zaphrentis  cyathiformis. 
Page  431. 
Fig.  2.  Lateral  view  of  a  specimen. 
Fig.  3.  Calicular  view  of  the  same. 

Zaphrentis  pokderosa. 
Page  431. 
Fio".  4.  A  posterior  view,  looking  into  tlie  calyx.     The  specimen  is  slightly 
twisted  in  its  mode  of  growth. 

Zaphrentis  corrugata. 
Page  431. 
Fig.  5.  Lateral  view  of  a  specimen. 
Fig.  6.  View  of  a  fragment,  sliowing  the  interior  of  the  cup. 

Zaphrentis  subcompressa. 
Page  432. 
Fig.  7.  Lateral  view  of  a  specimen. 
Fig.  8.  The  calyx  of  another  specimen. 


StateMiis.^at.Ujst  :i.". 


]'\i,u.  ?H 


PLATE  XXIX. 

Zaphrentis  fusiformis. 
Page  433. 
Fig.  1.  Lateral  view. 
Fig.  2.  The  calyx  of  the  same. 

ZAPHRKNTIb  TABULATA. 
Page  431. 
Fig.  3.  Lateral  view  of  a  fragment. 
Fig.  4.  A  natural  section,  showing  the  characters  of  the  interior. 

Zaphrentis  Colletti. 
Page  432. 
Fig.  5.  Lateral  view  of  a  specimen  of  this  species. 
Fig.  6.  View  of  the  calyx,  showing  the  strong  lamellae. 

Zaphrentis  planima. 
Page  433. 
Fig.  7.  Lateral  view  of  the  coral. 
Fig.  8.  View  of  the  calyx. 
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PLATE  XXX. 

Zaphrentts  compressa,  Rominger. 
Figs.  1,  2,  3.  Lateral,  posterior  and  calicular  views  of    a  large  and   perfect 
specimen. 

Zaphrentis  ungula,  Rominger. 
Figs,  4,  5,  6.  Anterior,  lateral  and  calicular   views  of  a  specimen  somewhat 

larger  than  usual. 
Figs.  7,  8.  Anterior  and  posterior  views  of  a  specimen  of  the  ordinary  size. 

Zaphrentis  herzeri. 

Page  439. 
Figs.  9,  10.  Lateral  and  posterior  views  of  a  specimen  of  Miis  species. 
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